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PLATE   I 

Cystoscopic  Views  of  Various  Abnormal  Conditions  within  the  Bladder. 

Fig.  1. — Cystocele.  The  ureter  orifice  is  in  a  depression.  All  trigonal  landmarks 
lost. 

Fig.  2. — Stone  of  uric  acid  covered  with  xanthin  (which  could  not  be  radiographed) 
lying  near  the  ureter  orifice. 

Fig.  3. — Orifice  of  a  saccule  in  a  chronically  inflamed  and  trabeculated  bladder. 

Fig.  4. — Depression  of  the  fundus  by  extravesical  carcinoma  (of  uterus) ;  cystitis. 

Fig.  5. — Invasion  of  bladder  wall  by  uterine  carcinoma;  no  cystitis. 

Fig.  6. — Carcinoma  of  both  lateral  lobes  of  a  hypertrophied  prostate. 

Fig.  7. — Diverticulum  produced  by  adhesion  of  the  bladder  wall  to  uterine  car- 
cinoma. 

Figs.  8  and  9. — Right  and  left  ureters  of  a  patient  with  left  renal  tuterculosis  of 
seven  years'  duration.  The  right  ureter  (Fig.  8)  is  normal;  the  trigone  and  bladder 
wall  on  the  edge  of  the  field  are  congested.  The  left  ureter  (Fig.  9)  is  only  slightly 
deformed  and  the  surrounding  area  is  congested. 

Fig.  10. — Tubercular  ulceration  of  ureter  orifice. 

Fig.  11. — The  same,  six  weeks  after  nephrectomy. 

Fig.  12. — Tubercular  ulceration  of  ureter  orifice. 

Fig.  13. — Varicose  veins  of  the  bladder. 

Fig.  14. — Intravesical  ureteral  cyst. 

Fig.  15. — Papilloma  growing  near  the  ureter  orifice.  It  is  ulcerated  and  a  long, 
narrow  clot  of  blood  is  adherent  to  it. 
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TO 
MY  BELOA^ED  FATHER 

THIS    BOOK    IS    AFFECTIONATELY 
DEDICATED 


PREFACE 


This  volume  is  intoiuled  primarily  for  tlie  use  of  the  student  and 
the  general  practitioner ;  it  is  hoped  that  from  it  he  may  learn  how 
far  his  own  knowledge  should  carry  liini  in  the  diagnosis  and  treat- 
ment of  diseases  of  the  genito-urinary  tract,  and  in  how  far  he  must 
depend  upon  the  more  special  training  of  the  urologist,  expert  in  the 
use  of  such  instruments  of  precision  as  the  cystoscope  and  the  ureter 
catheter.  A  serious  effort  is  made  to  treat  these  refinements  of  urology 
in  detail,  though  in  all  the  newer  branches  of  the  art  each  specialist 
develops  his  own  peculiar  technic,  which  cannot,  of  course,  be  fully 
described  in  a  text-book. 

The  subjects  treated  in  this  volume  include  the  diseases  of  the 
urinary  organs,  both  male  and  female,  the  diseases  of  the  male  genital 
organs,  and  syphilis.  They  are  considered  from  the  medical  as  well 
as  from  the  surgical  standpoint. 

Text-books  on  genito-urinary  diseases  have  hitherto  followed  the 
anatomical  order  in  the  discussion  of  to])ics,  making,  perhaps,  excep- 
tion in  favor  of  Gonorrhea  and  Tuberculosis.  But  recent  advances  in 
diagnosis,  especially  bv  the  ureter  catheter  and  the  X-ray,  have  so  con- 
solidated the  clinical  and  pathological  features  of  certain  other  condi- 
tions— notably  Inflammations  of  the  Upper  Urinary  Tract  and  Stone — 
that  these,  too,  demand  treatment  a])art.  Thus  the  anatomical  arrange- 
ment is  utterly  disrupted,  and,  for  the  urinary  organs,  at  least,  we  gladly 
throw  over  that  sequence  with  its  stilted  procession  from  Anomalies,  In- 
juries, and  Inflammations  to  Stone,  Tubercle,  and  ^Neoplasm,  for  a  plan 
that  attempts  to  lead  the  student  from  what  might  be  termed  tlie  Prin- 
ciples of  Urology  to  Gonorrhea  and  Prostatism,  the  great  causes  of 
urinary  inflammation,  and  thence  to  Inflammation,  Stone,  Tubercle, 
and  the  various  phenomena  related  to  Hydronephrosis.  Chapters  ujwn 
Neoplasm,  Injuries,  Anomalies,  and  other  minor  topics,  close  the  section 
on  Urology  proper.     Diseases  of  the  Genitals  are  treated  perforce  in 
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anatomical  ordcf.  A  brief  rhiunv  of  Syphilis  follows,  (Icniiaiided  by 
the  t'tiri-i'iit  mclhods  of  collegiate  teaching.  Last  conies  the  section  on 
Operative  Surgery,  almost  by  way  of  appendix. 

It  is  hoped  that  both  student  and  practitioner  will  find  that  this  ar- 
rangement makes  for  lucidity  and  conciseness,  avoiding  undue  repe- 
tition and.  advancing  as  far  as  possible  from  the  general  to  the  par- 
ticular. 

In  preparing  a  work  of  this  size  the  author  has  perforce  to  lean 
upon  many  authorities,  of  which  the  most  noteworthy  are  the  "  Hand- 
buch  fiir  ITrologie,"  the  recently  published  work  of  Watson  and  Cun- 
ningham, and  the  publications  of  Albarran  and  his  associates. 

Acknowledgment  of  personal  service  we  gladly  grant  with  more 
precise  detail.  From  my  dear  father  is  truly  derived,  in  every  sense, 
the  bone  and  sinew  of  this  work.  To  my  associate,  Dr.  Chetwood,  are 
to  be  attributed  improvements  in  technic  too  numerous  to  mention. 
Dr.  B.  S.  Barringer,  besides  assisting  in  many  minor  ways,  has  written 
two  chapters  on  Cystoscopy  and  illustrated  them  most  adequately,  both 
in  line  and  color.  Many  other  drawings  throughout  the  work  are  from 
his  pen.  Dr.  E.  D.  Barringer  has  expressed  the  woman's  point  of 
view  in  her  two  chapters  on  Gonorrhea  in  the  Female.  Dr.  T.  S.  van 
Riempst  has  kindly  assisted  in  the  collation  of  authorities. 

Edward  L.  Keyes,  Jk. 
109  East  34th  Street. 
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DISEASES    OF   THE 
GENITO-URINARY    ORGANS 


CHAPTER    I 
PHYSICAL   EXAMINATION 

The  physical  examination  of  a  patient  cannot  he,  too  thorough : 
errors  in  diagnosis  are  more  often  dno  to  incomplete  or  careless  physical 
examination  than  to  any  other  fault.  I  know  several  patients  with  pal- 
pably inflamed  and  enlarged  kidneys  who  have  been  treated  for  years 
for  an  imaginary  cystitis.  Twice  I  have  seen  prostatectomy  done  for 
pyelonephritis.  Once  1  have  seen  a  testis  removed  for  syphilis  and 
twice  for  subacute  epididymitis,  the  diagnosis  of  tuberculosis  having 
been  erroneously  made  in  each  instance.  Several  patients  suffering 
from  arteriosclerotic  nocturnal  polyuria  have  been  referred  to  me  for 
prostatectomy.  I  know  of  a  patient  who  submitted  for  months  to 
vigorous  local  treatment  for  a  mild  gleet  while  he  was  dying  of  chronic 
nephritis. 

Such  gross  errors  are  due  to  careless  physical  examinations.  Yet  it 
woidd  be  hard  to  decide  precisely  what  constitutes  a  complete  and  care- 
ful examination.  It  is  certainly  unnecessary,  for  example,  to  palpate 
the  kidneys  of  every  patient  with  gonorrhea;  yet  it  is  euiinently  essen- 
tial for  some  of  them. 

The  expert  diagnostician  shows  his  skill  not  only  l)y  basing  his 
diagnosis  on  the  few  salient  })oints  in  the  history  and  physical  examina- 
tion, but  also  and  above  all  by  recognizing  the  doubtful  cases  and  ex- 
hausting for  them  every  means  of  diagnosis  at  his  command. 

The  general  rule  of  })hysical  diagnosis  should  tlierefore  be  this: 
Examine  the  patient  to  obtain  a  thorough  knowledge  not  only  of  the 
disease  from  which  he  suffers  but  also  of  all  ])ossil)le  com])lications  and 
concomitant  maladies  that  may  have  a  bearing  upon  the  prognosis  or 
the  treatment  of  this  disease. 

Disease  of  the  urinary  organs  is  jieculiarly  prone  to  be  complex. 
That  a  patient  has  prostatitis  is  no  evidence  that  he  has  not  pyelone- 
phritis. That  he  has  a  stone  in  his  bladder  does  not  prove  that  he  has 
not  another  in  his  ureter.  That  he  has  a  tubercular  prostate  does  not 
3  1 
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i:u;ir;iiit('('  liiiii  nii'Miiist  renal  tuberculosis.  Tliese  arc  but  gross  exam- 
ples (if  llic  fact  that  we  must  be  constantly  on  our  guard  against  com- 
plex conditions  in  the  genito-urinary  tract  of  which  the  more  obvious 
lesicm  may  be  the  less  important. 

The  detail  of  our  physical  examination  shonld  cover  several  fields, 
viz. : 

General  Physical  Examination. 

Urinalysis. 

External  Examination  of  the  Geni to-Urinary  Tract. 

Internal  Examination. 

GENERAL    PHYSICAL    EXAMINATION 

Though  by  no  means  always  essential,  yet  it  is  never  a  waste  of 
time  to  note  the  age,  the  weight,  and  the  circulatory,  pulmonary,  and 
digestive  conditions  of  every  patient.  That  such  observation  is  most 
im|)ortant  may  be  demonstrated  by  the  following  list  of  conditions  in 
which  data  concerning  the  vital  functions  are  essential : 

The  condition  of  the  circulation  must  be  carefully  studied  in  every 
renal  case.     It  is  especially  important  in  tuberculosis  (p.  461). 

The  condition  of  the  lungs  is  preeminently  important  in  tuberculosis 
and  in  operative  cases. 

The  condition  of  the  digestion  is  perhaps  the  most  important  of  all. 
It  affects  the  prognosis  of  even  so  local  a  malady  as  gonorrhea.  It 
determines  the  dosage  of  sandalwood  oil  as  well  as  of  hexamethylena- 
miu.  It  enters  into  the  diagnosis  of  retention  of  urine.  It  is  almost 
everything  in  certain  forms  of  urinary  toxemia. 

Study  of  such  important  factors  is  therefore  not  time  wasted.  Yet 
the  detail  of  such  study  is  no  special  province  of  ours :  it  belongs  to  gen- 
eral medicine. 

URINALYSIS 

Urinalysis,  too,  belongs  to  general  medicine.  Yet  certain  features  of 
it  are  of  such  special  importance  in  disease  of  the  genito-urinary  organs 
that  they  merit  detailed  consideration  in  Chapter  II. 

EXTERNAL    EXAMINATION    OF    THE    GENITO-URINARY 

TRACT 

We  may  consider — 

Palpation  of  the  kidneys  and  ureters. 

Palpation  and  percussion  of  the  bladder. 

Kectal  pal]iation  of  the  prostate  and  seminal  vesicles,  etc. 

Palpation  of  the  penis  and  urethra. 

Paljiation  of  the  testis  and  vas  deferens. 
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Palpation   ok  tiik   Kidneys 

Position  of  the  Patient — The  patient,  with  back  and  abdomen  bared, 
lies  iii)on  his  back  with  his  knees  drawn  up  and  his  hands  at  his  sides, 
so  as  to  relax  the  abdominal  wall  as  much  as  possible. 

If  examination  in  this  position  proves  unsatisfactory  the  patient 
iiiav  be  turned  upon  the  side  opposite  to  that  which  is  beina;  examined. 
Lying  thus  with  knees  well  drawn  up,  the  kidney  is  sometimes  more 
palpable;  but,  as  a  rule,  this  is  not  the  case. 

Palpation  of  the  abdomen  with  the  patient  erect  but  bending 
slightly  forward  may  reveal  renal  mobility  that  otherwise  escapes  ob- 
servation. But  many  patients  cannot  relax  the  abdominal  muscles 
while  in  this  jiosition,  which  is  therefore  but  little  employed. 

Position  of  the  Examiner — The  examiner  sits  or  stands  next  to  the 
side  to  be  examined. 

The  Operation — If  the  kidney  is  very  large  its  outlines  may  be  de- 
termined by  abdominal  palpation.  Yet  it  is  almost  always  necessary, 
in  order  to  avoid  mistakes,  to  employ  I uniho-ahdoniinal  palpation. 

Lumho-abdoininal  palpation  is  perforuied  as  follows:  To  examine 
the  rigJit  kidney  the  patient  lies,  as  above  described,  at  the  edge  of  a 
couch,  beside  which,  and  to  the  right  of  the  patient,  the  examiner  sits. 
With  the  index  and  middle  fingers  of  the  left  hand  the  examiner  now 
identifies  and  makes  pressure  upon  the  triangular  de])ressible  spot  below 
the  last  rib  and  just  at  the  edge  of  the  thick  spinal  muscles.  The  right 
hand  is  then  placed  on  the  antero-lateral  abdominal  wall  (about  an 
inch  external  to  the  linea  semilunaris)  with  fingers  directed  upward, 
and  their  tips  just  below  the  free  border  of  the  ril)8  (or  of  the  liver  if 
this  be  enlarged).  This  hand  is  pressed  down  as  firmly  as  jw^ssible, 
taking  advantage  of  the  relaxation  of  the  parietes  between  inspirations. 

With  the  hands  thus  2)laced  the  examiner  nuiy  or  nuiy  not  feel  a  mass 
between  them.  In  either  event  he  gives  a  quick,  sharp  tap  to  the  loin 
with  the  fingers  of  the  left  hand.     The  result  of  this  is  twofold,  viz. : 

I.  It  may  elicit  costo-vcrtebral  tenderness.  An  area  of  tenderness 
confined  to  the  regi(m  just  below  the  ribs  and  beside  the  spine  is  almost 
conclusive  evidence  of  inflanuaation  in  or  about  the  kidney.  I  have 
never  known  myositis  to  ])i-()duce  tenderness  in  this  region. 

II.  It  may  elicit  renal  halloitenient.  This  is  the  sensation,  com- 
parable to  fetal  ballottement,  imparted  to  the  fingers  depressing  the  an- 
terior parietes  when  a  sharp  taj)  from  behind  throws  an  intra-abdominal 
body  against  them. 

Ballottement  should  be  attempted  first  during  normal  respiration, 
then  with  the  patient  breathing  deeply,  just  as  the  abdominal  wall  re- 
laxes at  the  end  of  the  inspiratory  effort. 

Renal  ballottement  discloses  the  presence  of  a  movable  mass  in  the 
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loin.  It  docs  not  prove  that  mass  t(»  be  a  kidnev,  nor,  if  kidnev  it  be, 
tliat  the  organ  is  diseased.  1  have  obtained  ballot  lenient  fnini  a  mass  of 
tnberciilar  glands  and  from  a  nco|)lasm  of  the  livi'r. 

Yet  as  a  clinical  sign  ballottement  is  most  nsefnl.  When  the  kidney 
is  normal  in  size  and  position  ballottement  can  be  obtained  only  if  the 
])atient  is  very  thin  and  the  abdomen  very  lax.  Bnt  when  the  organ  is 
abnormal  in  size  or  mobility  and  this  abnormality  is  bnt  slight,  or  when 
examination  is  impeded  by  fat  or  rigidity,  ballottement  may  be  the  only 
clinical  evidence  of  this  change. 

Thns  ballottement  of  the  kidney  reveals  slight  enlargement  or  mobil- 
ity, thongli  other  signs  mnst  be  depended  npon  to  prove  that  the  mass 
felt  actnally  is  kidney. 

In  many  instances  the  mass,  while  large  enough  to  be  felt  very  dis- 
tinctly by  ballottement,  escapes  every  other  method  of  Inmbo-abdominal 
palpation  except  the  following:  The  patient  is  instructed  to  take  re- 
peated deep  breaths,  and  as  he  does  so  the  examiner  gTadnally  insinuates 
the  fingers  of  his  right  hand  deeper  and  deeper  under  the  ribs,  until, 
at  a  propitious  moment  of  post-inspiratory  relaxation,  rather  sudden 
and  sustained  bimanual  pressure  distinctly  catches  the  lower  pole  of 
the  kidney  before  it  slips  back  under  the  ribs. 

Considerable  enlargement  or  mobility  of  the  kidney  is  better  studied 
by  simple  bimanual  palpation.  The  mass  is  readily  felt  between  the 
hand  on  the  loin  and  the  hand  on  the  abdomen,  and  palpation  and  jDcr- 
cussion  are  employed  to  outline  its  shape,  size,  and  mobility. 

Diflferential  Diagnosis  by  Palpation. — Palpation  of  the  kid- 
ney scarcely  ever  affords  evidence  as  to  the  exact  nature  of  the  disease 
in  the  kidney.  ISTephroptosis  is  diagnosed  by  palpation  (p.  495),  and 
a  tender  kidney  may  be  said  to  be  an  inflamed  kidney.  Perirenal  exu- 
dates are  sometimes  characteristically  diffuse.  But  with  these  excep- 
tions palpation  usually  reveals  little  more  that  the  fact  that  a  mass  in 
the  loin  probably  is  or  is  not  of  renal  origin.  Petroperitoneal  and  ad- 
renal growths  cannot  be  distinguished  from  renal  enlargement  by  pal- 
])ation. 

The  enlarged  kidney  usually  forms  an  ovoid al  movable  mass,  rising 
and  falling  with  respiration,  palpable  by  lumbo-abdominal  palpation  or 
ballottement.  Such  a  mass  if  in  large  part  concealed  under  the  ribs  is 
surely  renal.  But  when  the  kidney  is  gTcatly  enlarged,  or  displaced 
and  enlarged,  it  may  be  a  delicate  matter  to  distinguish  the  resultant 
tumor  from  enlargement  of  liver,  gall-bladder,  spleen,  or  pancreas.  The 
kidney  is  more  lateral  in  position  than  any  of  these  organs  and  more 
distinctly  palpable  by  lumbo-abdominal  palpation.  Moreover,  a  movable 
kidney  may  usually  be  distinguished  from  a  distended  gall-bladder  by  its 
radius  of  mobility.  The  kidney  swings  back  into  the  loin,  the  gall- 
bladder swings  to  and  fro  below  the  liver. 
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Insufflation  of  the  colon  ^  may  be  of  use  in  differential  diagnosis. 

On  the  right  side  I  he  liejiatie  flexure  covers  only  the  lower  pole  of  the 
kidiicv,  l)nt  is  a<lhereiit  thereto  (by  the  ]ie])hi'()eolie  ligament  of  Long- 
year).  Ilenee  if  the  kichiey  is  greatly  enlarged  it  carries  the  hepatic 
flexure  forward  in  front  of  it,  covering  its  lower  extremity.  Most 
other  growths  reach  the  abdominal  wall  distinctly  abovc^  and  to  the 
inner  side  of  the  angle  of  the  colon  (e.  g.,  gall-bladder,  pancreas, 
pylorus),  but  enlargement  of  the  right  lobe  of  the  liver  descends 
external  to  and  in  frdut  of  it.  Thus  the  only  tumor  wdiose  lower  end 
is  likely  to  be  covered  by  the  hepatic  flexure  of  the  colon  is  a  renal 
tumor. 

On  the  left  side  the  transverse  colon  crosses  in  front  of  the  lower 
third  of  the  kidney  and  the  descending  colon  lies  external  to  it.  But 
the  lack  of  any  definite  attachment  between  the  two  organs  permits  the 
enlarged  kidney  to  slip  out  from  behind  the  colon,  and  conies  to  lie  to 
its  outer  side.  When  the  left  kidney  is  sutliciently  large  to  reach  the 
abdominal  wall  no  hollow  viscus  intervenes.  The  descending  colon  bor- 
ders the  inner  side  of  the  nuiss.  Enlargements  of  the  spleen,  on  the 
other  hand,  reach  the  abdominal  w^all  above  the  transverse  colon. 

Palpation  of  the  Ureters 

The  ureters  lie  upon  the  posterior  abdominal  parietes.  Their  course 
may  be  divided  into  an  abdominal  and  a  pelvic  portion. 

In  the  Abdomen — The  course  of  the  ureter  through  the  abdomen  be- 
gins near  the  outer  edge  of  the  psoas  magTius  muscle  opposite  the  third 
lunil)ar  vertebra.  Thence  it  runs  on  the  anterior  surface  of  this  muscle 
downward  and  a  little  inward  to  pass  over  the  brim  of  the  pelvis  near 
the  bifurcation  of  the  common  iliac  artery.  At  their  entrance  into  the 
pelvis  the  ureters  are  about  5  cm.  apart. 

The  normal  ureter  cannot  be  palpated  through  the  al)dominal  wall. 
Even  when  considerably  enlarged  it  can  only  be  felt  if  the  parietes  be 
thin  and  relaxed.  Points  of  infianmiation  in  its  course  may  be  identi- 
fied as  points  of  tenderness.  But  palpation  cannot  distinguish  ten- 
derness in  the  ureter  from  tenderness  due  to  other  causes.  On  the  right 
side  an  inflamed  ureter  is  likely  to  be  mistaken  for  cholecystitis  or  ap- 
pendicitis. 

In  the  Pelvis. — The  ureters  follow  the  lateral  walls  of  the  pelvis  in 
a  wide  curve  whose  convexity  is  outward  and  backward.  As  they  enter 
the  hhiddrr  tliey  ai'e  about  4  cm.  apart  (though  the  vesical  orifices  are 
separated  by  but  2  cm.). 


'  The  apparatus  for  this  operation  is  a  long  rectal  tube  and  the  I)ull)  of  a  Paquelin 
cautery  (or  an  inverted  Vichy  bottle). 
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Tlii'oii^li  llu"  iiroiitcr  ])art  of  their  pelvic  course  the  ureters  nre  toliilly 
iui|i;il])ahle.  -lust  as  they  enter  the  hlacldcr  they  become  ])al|)ahle  iu  the 
vaginal  vault  of  the  female,  in  the  anterior  wall  of  the  rectum  in  the 
nuile.  In  this  location  the  inflamed  nreter  may  sometimes  be  felt  by 
bimanual  (abdoiuino-vaginal)  palpation  in  the  female.  It  cannot  bo 
felt  by  abdomino-rectal  examination  in  the  male  nnless  very  greatly 
euhirged. 

Vaginal  Palpation — The  nreter  passes  behind  and  below  the  nterine 
artery  at  a  ])oint  from  0.5  to  1.5  cm.  lateral  to  the  nterine  cervix. 
Thence  its  direction  is  downward,  forward,  and  inward  (almost  trans- 
versely), against  and  adherent  to  the  anterior  vaginal  enl-de-sac,  to  enter 
the  bladder  at  a  point  about  2  cm.  from  the  middle  line  at  the  junction 
of  the  npper  and  middle  third  of  the  vagina. 

Hence  the  sensitive  or  enlarged  nreter  may  be  palpated  for 
over  2  cm.  of  its  conrse  as  it  rnns  transversely  across  the  anterior 
vaginal  cnl-de-sac.  As  it  reaches  the  lateral  cnl-de-sac  it  is  so  far  dis- 
tant from  the  vagina  (nsnally  about  1.5  cm.)  as  to  be  inaccessible  nn- 
less greatly  enlarged. 

Rectal  Palpation — A  large  ureteral  stone  impacted  at  the  entrance 
of  the  ureter  into  the  male  bladder  may  be  felt  by  rectal  palpation.  It 
may  be  sought  at  a  point  about  1  cm.  above  the  prostate  and  just  in- 
ternal to  the  seminal  vesicle, 

Pai.pation  and  Percussion  of  the  Bladder 

The  bladder  may  be  examined  by  abdominal  palpation  and  per- 
cussion by  rectal  i)alpation,  and  by  recto-abdominal  bimanual  pal- 
pation. 

Abdominal  Palpation  and  Percussion — The  bladder  when  empty  or 
partially  tilled  can  neither  be  felt  nor  percussed  through  the  abdominal 
wall.  The  bladder  of  an  infant,  lying  high  in  the  pelvis,  must  contain 
at  least  150  c.c.  before  it  can  be  percussed.  The  bladder  of  an  adult 
must  contain  300  c.c.  or  more.  To  be  i)alpable  it  must  contain  about 
1,000  c.c. 

Percussion  of  the  distended  bladder  gives  a  flat  note  over  an  area 
above  the  pubic  bone,  the  dimensions  of  which  depend  njwn  the  disten- 
tion of  the  bladder.  This  area  may  extend  but  an  inch  or  two  above  the 
pubes  or  it  nuiy  rise  up  to  or  even  above  the  umbilicus. 

Palpation  is  only  possible  when  the  bladder  is  distended  at  least  half 
way  to  the  und)ilicus.  The  viscus  is  felt  as  a  tense  sjihere  rising  from 
ihe  jH'lvis. 

When  the  bladder  reaches  the  uud)ilicus  and  the  abdominal  walls  are 
lax  the  tumor  in  the  hyjiogastriuui  may  be  distinctly  visibh-. 

Rectal  and  bimanual  palpation  are  descrilu'd  in  \\\v  following  sectioji. 
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Eectal  Palpation   of  tiik  Prostate  and  Seminal   Vesicles 

The  prostate  and,  in  most  instances,  the  seminal  vesicles  may  l)e  felt 
hy  a  fin<>er  introduced  into  the  rectum. 

Preparation  of  the  Examiner — The  examiner  may  ])rotect  his  finger 
by  a  simple  lubrication  or  by  a  rubber  glove  or  a  specially  constructed 
rubber  shield.     The  first  is  inefficient,  the  others  are  unnecessary. 

The  best  protector  for  the  finger  is  a  rubber  finger  cot  (a  new  one 
for  each  examination)  and  a  shield  for  the  rest  of  the  hand,  made 
either  by  winding  a  gauze  bandage  about  the  finger  or  by  tearing  a  hole 
in  the  midst  of  a  small  square  of  absorbent  cotton.  The  finger  cot  must 
be  lubricated. 

In  his  other  hand  the  examiner  holds  a  piece  of  gauze  with  which  to 
wipe  the  grease  from  the  patient's  anus  after  the  examination. 

Preparation  of  the  Patient — The  patient's  l)ladder  should  be  mod- 
erately distended,  preferably  with  boric-acid  solution.  This  is  to  be 
urinated  out  after  the  examination. 

Position  of  the  Patient — Some  prefer  that  the  patient  should  be  upon 
his  back  with  his  knees  drawn  up,  others  that  he  should  assume  the 
knee-chest  position,  others  that  he  should  bend  over  a  table  with  his 
heels  apart,  his  toes  turned  in,  his  knees  slightly  bent,  his  back 
"  swayed." 

Most  patients  can  be  effectively  examined  in  the  position  last  de- 
scribed. With  his  left  hand  upon  the  patient's  left  shoulder  the  exam- 
iner may  exert  counter-pressure  to  drive  his  finger  as  far  as  possible  up 
the  rectum.  The  examiner  may  steady  his  right  hand  by  bracing  the 
elbow  against  liis  right  knee. 

The  Examination — As  the  index  finger  is  introduced  with  its  sen- 
sitive pulp  forward  toward  the  anterior  rectal  wall,  it  slips  through  the 
two  sphincters  and  enters  the  rectal  cavity  above. 

Examination  of  Membranous  Urethra  and  Perineal  Body. 
— With  the  index  finger  hooked  down  and  the  thumb  on  the  patient's 
perineum  an  examination  of  this  body  may  be  made  for  indurations 
(Cowperitis,  iieri-urethritis).  Just  above  this  the  finger  in  the  rectum 
feels  the  mendu-anous  urethra,  an  almost  imperceptible  cord  about  2  cul 
long,  in  the  median  line.  Boggy,  hmipy,  or  tender  infiltrations  may 
]ierhaps  be  felt  about  it. 

Examination  of  the  Prostate. — As  the  mend)ranous  urethra  is 
followed  u])  Ihc  bowel  it  disappears  within  llic  a]K'x  of  the  jirostate, 
which  is  felt  beneath  the  anterior  rectal  wall. 

The  normal  ])rostate  as  felt  from  the  rectum  is  heart-shaped  with 
its  apex  joining  the  membranous  urethra,  its  base  more  or  less  notched 
in  the  center,  its  lateral  lobes  quite  elastic,  its  central  groove  betAveen 
the  two  lobes  more  or  less  marked. 
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Tlic  nontial  ]ir(»st:itc  does  not  jirojoct  into  the  r(>('tiiin.  Its  lateral 
lol)es  arc  llat  rather  than  hnliiinii.  lis  outline  is  a  jilth'  vai2,iie.  J  u 
order  to  examine  it  carefully  the  tinger  must  he  swejit  over  its  surface 
aud  aruiiiul  its  borders.  Great  experience  is  required  to  recognize  a 
nornuil  prostate.  So  varied  are  the  degrees  of  sensitiveness,  and  of 
prominence  of  the  organ,  so  frequently  do  we  find  phleboliths  or  en- 
larged glands  lying  upon  it  or  near  it,  that  the  specialist  is  frequently 
compelled  to  confess  that  he  can  find  nothing  ahnornuil  in  a  ])rostate 
that  has  been  pronounced  diseased  by  a  less  exjicrienced  examiner. 

The  chief  signs  of  a  normal  prostate  are: 

The  lobes  are  flaccid,  fat,  insensitive. 

An  exquisitely  sensitive  prostate  (like  an  exquisitely  sensitive 
urethra)  may  be  anatomically  normal.  A  sensitive  and  tense  prostate 
usually  contains  pus.  A  prostate  with  rounded,  tense  insensitive  lobes 
is  usually  hypertrophied,  but  may  be  simply  inflamed.  The  relative 
roundness  of  the  lobes  is  ajjj^reciated  by  sweeping  the  finger  across  them 
from  side  to  side. 

A  prostate  may  be  inflamed  or  hy}iertro})hied  and  yet  feel  normal  to 
rectal  touch. 

There  are  no  indurations  in  or  about  the  prostate. 

Discrete  round  masses  on  or  near  the  prostate  are  usually  glands  or 
phleboliths.  Indurations  within  the  lateral  lobes  or  projecting  toward 
the  seminal  vesicles  are  usually  inflammatory ;  they  may  be  tuberculous 
or  neoplastic.  Indurations  extending  from  one  or  both  lateral  lobes 
into  the  base  of  the  bladder  beyond  arc  invariably  neoplastic. 

Examination  of  the  Vesicles. —  The  distinction  between  the 
seminal  vesicle  and  the  ampulla  of  the  vas  is  not  possible  by  rectal 
touch.  If  the  perineum  is  deep  or  the  prostate  hypertrophied  it  may 
be  impossible  to  insert  the  finger  far  enough  up  the  rectum  to  reach 
the  vesicle. 

The  normal  seminal  vesicle  is  impalpable. 

The  dilated  or  inflamed  seminal  vesicle  is  felt  as  an  irregular, 
elongated  mass  beginning  just  above  the  prostate,  laterally,  and  ex- 
tending upward  or  upward  and  outward  beyond  the  reach  of  the  finger. 
If  greatly  enlarged  the  vesicles  may  meet  in  the  middle  line,  but  usu- 
ally there  is  a  space  about  a  finger's  breadth  in  width  between  them. 
The  inflamed  vesicle  feels  doughy  or  doughy  and  lum])y. 

Examination  of  the  vesicles  may  sometimes  be  made  easier  by  coun- 
ter-pressure on  the  hypogastriinn. 

A  vesicle  may  be  inflamed  aud  yet  feel  noi'inal  to  I'cetal  touch. 

Examination  of  the  Base  of  the  Bladder.— Neoplasms  of  the 
])ladder  and  large  stones  in  the  h)\ver  end  ttf  the  ureter  may  sometimes 
be  felt  by  rectal  touch  in  I  lie  sjiace  Itetween  the  vesicles.  Counter-jires- 
surc  on  the  abdomen  is  of  assistance  in  this  examination. 
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Alxlomiuo-ivc'tal  palpation  souK'tinicH  revc^als  stones  iu  the  bladder, 
but  in  this  respect  the  examination  is  likely  to  be  extremely  misleading. 

Palpatioin^  of  TiiK  Pknts  and  TTrktiika 

Palpation  of  the  Penis.— This  ])resents  no  peculiar  difficulty 
other  tlian  that  of  i(K'ut  it'vini;'  obscure  circmnscribcd  fibroses  in  the 
corpora  cavernosa. 

Palpation  of  the  Urethra. — The  urethra  shouhl  be  pal])at('(l 
ujjon  a  sound  just  larger  enough  to  till  it  without  distention,  (^ii'cful  pal- 
pation upon  this  reveals  even  the  smallest  intiltrations  in  and  about  the 
urethral  wall. 

Only  the  anterior  urethra  can  be  palpated  externally.  The  mem- 
branous urethra  must  be  ])alpated  from  the  rectum.  The  prostatic  ure- 
thra can  scarcely  be  })alpated. 

Palpation  ok  the   Testicles  and   \"as    Defekens 

Palpation  of  the  Testicle. — I'he  testicle  should  be  palpated  by 
slippiui;  it  to  and  fro  between  the  thumb  and  the  index  linger.  The 
chief  characteristics  to  l)e  noted  are  its  size  and  tension  as  compai'cd 
with  its  fellow,  the  condition  of  the  epididymis,  the  presence  of  iiydro- 
cele,  and  of  pathologic  conditi(ms  in  and  about  the  testicle. 

The  normal  epididymis  must  Ix'  carefully  ])alpated  many  times  be- 
fore the  examiner's  tingers  attain  complete  familiarity  Avith  its  usual 
variations  in  size,  consistence,  and  attachment  to  the  testicle.  There- 
after the  location  of  indurations  iu  the  seminal  gland  may  be  located 
without  difficulty. 

The  presence  of  hydrocele  is  often  a  confusing  element  in  diagnosis. 
Here  again  familiarity  with  the  tension  of  a  normal  testicle  and  with 
the  groove  that  separates  it  from  the  ejndidymis  makes  the  alteration 
of  that  tension  and  the  obliteration  of  that  groove  by  hydrocele  innne- 
diately  recognizable. 

Palpation  of  the  Vas  Deferens. — The  physician  should  also  ac- 
custom his  tingers  \i>  follow  the  vas  from  its  origin  at  the  tail  of  the 
epididymis  u])  to  and  into  the  inguinal  canal,  in  order  to  recognize 
changes  in  its  size  or  sensitiveness. 
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Idle  techiiic  of  ])assing  urethral  insti'unienis  and  of  using  the 
urethroscope,  the  cystoscope,  and  tin;  ureter  catheter  is  taken  up  in  the 
following  chapters. 


CHAPTER    II 
URINALYSIS 

The  foundation  of  iirolog}^  is  urinalysis.  Without  a  thorough  prac- 
tical familiarity  with  this  art  as  practiced  in  the  laboratory  and  in  the 
clinic,  no  man  may  expect  to  diagnose  diseases  of  the  urinary  organs. 

The  practice  of  urinalysis  is  twofold:  Laboratory  Urinalysis  and 
Clinical  Urinalysis. 

LABORATORY    URINALYSIS 

In  the  laboratory  the  urine  is  subjected  to  tests  for  acidity,  specific 
gravity,  albumin,  sugar,  indican,  etc. ;  it  is  centrifuged  and  the  cel- 
lular, crystalline,  and  bacterial  content  of  the  sediment  noted. 

Such  an  analysis  every  physician  must  be  competent  to  perform. 
There  is  no  special  need,  therefore,  to  dwell  upon  it  here,  excejit  to  insist 
upon  certain  points  of  peculiar  interest  to  the  urologist. 

The  Selection  of  the  Specimen. — This  is  of  the  greatest  im- 
portance. Unless  the  patient's  general  health  and  the  examination  of  a 
single  specimen  warrant  the  belief  that  the  kidneys  are  sound  a  tiventy- 
four-hour  specimen  should,  of  course,  be  examined. 

But  this  is  not  enough.  The  urologist  is  chiefly  interested  in  the 
bacterial  and  cellular  content  of  the  urine.  This  he  wishes  to  examine 
without  contamination  (if  possible)  by  the  secretions  of  the  urethra  or 
of  the  vagina.  Hence  tlie  specimen  for  microscopical  examination  must 
he  obtained  direct  from  the  bladder.  To  accomplish  this  it  is  some- 
times best  to  draw  the  urine  by  catheter ;  but  usually  it  is  quite  sufii- 
cient  to  have  the  patient  urinate  into  two  glasses  (as  described  below) 
and  to  examine  the  contents  of  the  second  glass.  This  precaution  is 
even  more  useful  for  the  analysis  of  the  urine  of  women  than  of  men, 
thougii  this  is  not  generally  recognized.^ 

The  old-fashioned  method  of  examining  tlie  "  morning "  and 
"  night  "  specimens  of  urine  has  been  generally  discarded  in  favor  of 
the  "  twenty-four-hour"  specimen.     Yet  in  estinuiting  the  cause  of  noc- 

'  Such  special  methods  of  obtaining;  urine  as  suprapubic  puncture,  ureteral  catheter- 
ization, etc.,  do  not  enter  into  the  present  discussion. 
10 
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turiial  frtujuency  of  urinal  ion,  especially  in  juTsons  ])asi.  middle  age,  a 
conii)arative  (juantitative  examination  of  the  nrirx-  ])as.sed  tetwccn  9  p.m. 
and  0  A.M.  and  that  jiassed  hetween  9  a.m.  and  9  p.m.  is  often  im- 
perative. Without  it  one  cannot  decide  whether  nocturnal  frequency 
of  urination  is  due  to  the  polyuria  of  arterial  disease  or  to  prostatism 
or  some  other  local  irritant. 

Thus  a  complete  laboratory  urinalysis  consists  of — 

(1)  Chemical  and  physical  examination,  qualitative  and  quanti- 
tative, of  a  "  twenty-four-hour  "  specimen. 

(2)  Microscopical  (and  bacteriological)  examination  of  the  centri- 
fuged  sediment  of  the  bladder  urine,  obtained  by  catheter  or  by  the  two- 
glass  method. 

(3)  In  certain  cases  a  comparative  examination  of  "night"  and 
"  day  "  urines. 

The  Analysis. — The  tests  that  suffice  for  most  cases  are: 
Physicai.  Tksts — Keaction. 

Specific  Gravity. 
Chemical  Tests — Urea. 

Allmmin   (quantitative). 

Sugar  (quantitative)    (acetone,  etc.,  if  sugar  is 

found). 
Indican. 
Phosphates. 
Microscopical  Examination — Crystals  (differential). 

Blood  and  pus  cells. 
Epithelial  cells  (differential). 
Bacteria   (differential),  especially 
the  gonococcus  and  the  bacillus 
of  tuberculosis. 

Albumin — Upon  the  meaning  and  importance  of  the  physical  and 
chemical  tests  we  ueed  not  dwell,  except  to  insist  that  the  statement  so 
connnonly  made  that  "  albumin  is  accounted  for  by  pus  "  is  almost  in- 
variably inaccurate,  and  often  fatally  misleading.  The  urine,  mixed 
with  about  one  fifth  of  its  bulk  of  normal  salt  solution  and  then  tested 
for   albumin,^    never   shows   more   than   a   trace   except   under   three 


'  For  qualitative  analysis  the  acetic-and-heat  and  the  nitric-ring  tests  are  the  best. 
The  former  is  the  more  delicate  if  properly  performed,  thus: 

(1)  The  filtered  urine  (four  parts)  and  salt  solution  (one  part)  mixture  in  a  test-tube 
is  held  over  a  Bimsen  flame  so  as  to  l)oil  only  its  upper  2  cm. 

(2)  To  this  is  added,  without  shaking,  one  or  two  drops  of  acetic*  acid. 

(3)  If  a  cloud  of  j)liosphates  is  thrown  down  l>y  the  boiling  and  partially  redissolved 
by  the  acid-  the  test-tube  is  shaken  just  (>nough  to  dissolve  the  rest  of  this. 

(4)  The  mixture  is  once  more  boiled. 

(5)  The  upper  portion  of  the  fluid  is  examined  by  means  of  a  camera  obscura. 
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CDiitlitioiis:  (J)  -Nephritis.  (2)  Acute  i)roslutis.  (o)  Profuse  lieuui- 
ruria. 

So  lone;  as  tliere  is  much  blood  in  tlio  urine,  or  acute  prostatitis,  a 
moderate  albuminuria  has  no  great  significance,  but  in  the  absence 
of  these,  and  even  in  the  presence  of  slight  macroscopical  hemorrhage 
or  of  chronic  prostatis,  the  appearance  in  the  urine  of  one  quarter 
of  one  per  cent  of  albumin  (by  weight)  means  nephritis,  and  if  there 
is  pyuria,  pyelonephritis.  No  amount  of  pus  will  liberate  so  much 
albumin. 

The  importance  of  this  fact  is  great,  for  the  gi-avest  cases  of  pyelo- 
nephritis may  evoke  no  symptoms  directly  referable  to  the  kidney,  and 
may  deliver  nrine  in  which  the  few  kidney  casts  are  overwhelmed  in 
pus  and  may  be  overlooked  by  even  the  most  painstaking  search.  In  this 
event  the  amount  of  albumin  in  the  urine  is  the  first  hint  that  the  kidney 
is  involved. 

Epithelial  Cells — The  debate  as  to  the  ability  of  the  microscopist  to 
identify  epithelial  cells  from  the  ureter  and  the  renal  pelvis  has  been 
on  for  a  generation  and  is  still  open.  The  frequent  opportunity  of  ex- 
amining specimens  of  urine  obtained  by  the  ureteral  catheter  has  of  late 
years  educated  many  men  to  the  point  of  making  this  diagnosis  Avith 
reasonable  certainty.  A  quantity  of  round  and  polyhedral  cells  little 
larger  than  a  pus  cell  can  only  come  from  the  kidney,  pelvis,  or  ureter. 
A  few  round,  small  cells  may  be  desquamated  in  prostatitis,  but  these 
are  accompanied  by  very  large  round  prostatic  cells,  and  usually  by 
squamous  bladder  cells.  Moreover,  these  prostatic  cells  may  often  be 
eliminated  by  using  the  two-glass  test  or  by  drawing  the  urine  by 
catheter. 

Accuracy  in  this  diagnosis  cannot  be  learned  from  a  text-book,  but 
must  be  obtained  from  a  study  of  specimens  obtained  by  the  ureteral 
catheter. 

Bacteria — A  physician  whose  laboratory  equipment  is  adequate  can- 
not do  better  than  examine  all  purulent  urines  by  smear  and  culture  for 
their  bacterial  content.  Yet  this  is  not  essential.  It  is  only  essential 
that  the  clinical  urologist  understand  two  things : 

(1)  Diagnosis  of  the  gonococcus   (p.   183),  and 

(2)  Diagnosis  of  the  bacillus  of  tuberculosis  (p.  459). 

This  step  is  the  most  important  of  all.  The  camera  consists  of  a  small  box,  black  in- 
side, with  a  vertical  slit  on  one  side  to  admit  the  light,  a  round  hole  in  the  bottom  to 
admit  the  test-tube,  and  a  flap  fixed  like  an  open  cover  to  conceal  the  source  of  light 
(an  incandescent  bulb  is  better  than  daylight).  The  light  striking  the  fluid  suffuses 
it  and  plainly  shows  against  the  darkness  inside  the  camera  an  albuminous  cloud  that 
would  otlierwise  elude  observation. 
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CLINICAL    URINALYSIS 

On  tlio  score  of  coiinuon  knowledge  we  have  skimped  the  description 
of  laboratory  analysis  to  make  room  for  detailed  description  of  the 
special  knowledge  required  for  a  competent  clinical  urinalysis,  witiiont 
which  the  urologist  is  hopelessly  at  sea. 

Clinical  urinalysis  consisls  in  lool-ing  at  lite  uriiic  and  intcryrelim) 
what  ive  see  therein.  It  suggests  the  nature  and  quantity  of  substances 
held  in  suspension  in  the  urine.  It  suggests,  also,  in  many  instances,  the 
part  of  the  urinary  tract  from  which  these  substances  are  derived.  But 
it  is  by  no  means  infallihie,  and  its  findings  must  always  he  confirmed 
by  laboratory  urinalysis  and  by  physical  examination  of  the  patient. 

These  propositions  are  fundamental.  They  seem  to  leave  a  very 
small  place  in  the  diagnosis  for  this  clinical  test  whose  only  function  is 
to  suggest  and  not  to  prove.  Yet,  practically  speaking,  clinical  urinal- 
ysis is  employed  far  more  often  than,  the  laboratory  tests.  At  the  first 
examination  of  a  case  it  often — very  often — gives  the  suggestion  that 
leads  ultimately  to  correct  diagnosis,  and  in  subsequent  examinations 
it  is  our  chief  means  of  judging  the  progress  of  the  case. 

At  the  patient's  first  visit,  therefore,  the  urine  should  be  carefully 
inspected  before  it  is  submitted  to  laboratory  tests,  though  the  infer- 
ences made  from  inspection  should  not  be  acted  upon  unless  the  labora- 
tory confirms  them.  At  subsequent  visits,  on  the  other  hand,  clinical 
examination  of  the  urine  by  inspection  is  always  imperative,  while  labo- 
ratory examination  is  only  recpiired  from  time  to  time. 

Technic  of  Clinical  Urinalysis. — It  is  by  no  means  a  waste  of 
time  to  describe  precisely  what  is  meant  by  ''  looking  at  the  urine." 
This  does  not  mean  looking  at  it  as  it  lies  in  the  bottom  of  an  opaque 
vessel;  it  does  not  mean  looking  at  it  after  it  has  shaken  about  in  a 
bottle  in  the  patient's  pocket  for  hours ;  it  does  not  even  mean  glancing 
at  it  casually  in  a  dirty  glass  and  by  an  imperfect  light.  What  it  does 
mean  is  this : 

]..et  the  patient  present  himself  for  examination  at  least  two,  and  if 
possible  three  of  four,  hours  after  his  last  urinatiou.  Let  him  pass  into 
a  large,  clean  tund)l('r  (a  pint  glass  is  the  best  size)  about  50  c.c.  of  his 
urine,  the  rest  into  a  second  glass. 

Let  the  physician  now  examine  the  contents  of  these  two  glasses 
against  a  strong  light. ^  Xo  speck  or  cloud  in  them  is  too  insignificant 
to  be  noticed.  Let  the  examiner  view  them  intently  and  begin  to  draw 
tentative  conclusions,  recognizing  that  these  conclusions  are  not  final, 
but  attempting  to  estimate  what  he  probably  sees.     "  Tliis  is  a  foreign 

*  An  electric  bulb  affords  the  best  light.  It  is  brilliant,  constant  day  and  night,  and 
may  readily  he  covered  bj'-  the  fluid  so  that  practically  all  its  raj's  are  transmitted 
through  the  urine  and  the  examiner's  eyes  are  not  dazzled. 
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l»(i(lv."  "  Tliis  is  a  slircd  which,  to  jiulgc  hv  its  sizo,  coiiics  from  the 
anterior  invthra.  I'hcre  is  a  speck  of  blood  adherent  to  it."  "  This 
liaze  is  o})aleseent,  and,  therefore,  probably  ervstallin(^  or  baeterial."' 
"  This  other  is  so  slight  and  granular  in  a})pearance  that  it  is  ])robably 
ilue  to  ])rostatitis,"  "  This  blood,  evenly  distributed  throngh  the  urine, 
is  |)robab|y  renal."  "  This  other,  with  a  swirl  of  fresh  blood  still  undis- 
tributed, is  more  probably  vesical  or  prostatic." 

Such  are  a  few  of  the  thousand  and  one  inferences  drawn  by  the 
expert  examiner.  By  making  such  inferences  categorically  in  one's 
mind,  and  confirming  or  refuting  them  in  the  laboratory  or  by  physical 
examination,  one  soon  learns  to  make  rapid  and  accurate  inferences 
from  data  imperceptible  to  the  inex^ierienced  eye. 

The  accuracy  of  these  inferences  may  be  increased  by : 

I.  The  acetic-acid  test. 

II.  The  comparison  of  the  contents  of  the  first  and  second  glass  (for 
men  only). 

III.  Comparison  with  these  of  a  third  glass  of  urine  (for  those 
cases  in  which  the  two-glass  test  might  prove  misleading). 

The  Acetic-acid  Test. — The  substances  held  in  suspension  in  the 
urine  are  organic  and  crystalline.  The  former  (pus,  blood,  bacteria, 
etc.)  form  the  object  of  the  clinical  examination,  while  the  latter  (crys- 
tals), though  of  considerable  importance  in  the  general  diagnosis,  are 
only  confusing  here.  Their  presence  simply  obscures  the  undissolved 
organic  content  of  the  urine. 

JSTow  of  the  various  crystals  that  may  cloud  the  urine,  the  earthy 
phosphates  are  the  commonest  and  the  most  imi)ortant.  Urates  and 
uric  acid  are  rarely  seen  in  any  quantity  in  freshly  passed  urine  (and 
their  reddish  color  distinguish  tlieni),  oxalates  or  cystin  scarcely  ever 
occur  in  such  quantity  as  to  cloud  the  urine,  ^  but  the  phosphates  are 
common  and  readily  soluble  by  aeidulation  of  the  urine. 

Therefore,  if  examination  of  the  urine  in  two  glasses  shows  that  both 
are  cloudy  (for  the  phosphatic  cloud,  since  it  originates  in  tho  kidney, 
appears  in  both  urines  ^)  the  glass  containing  the  second  urine  is  held 

'  I  have  several  times  seen  an  oxalate  cloud,  once  a  cystin  cloud.  Tlu^y  produce  the 
same  opalescent  haze  as  do  phosphates  or  bacteria,  and  are  distinj^uishable  only  by  the 
microscope. 

-  When  the  phosphates  are  in  great  excess  they  are  not  distributed  evenly  through- 
out the  urine  but,  having  settled  in  the  bladder,  are  most  concentrated  in  the  last  drops. 
In  extreme  phosphaturia  this  concentration  of  crystals  in  the  last  drops  is  so  marked 
that  the  patient  can  occasionally  squeeze  from  the  urethra  little  gritty  masses  of  phos- 
phates left  there  after  in-ination  is  complete. 

The  characteristics  of  this  pliospJidturia,  as  it  is  called,  are  the  following:  It  occurs 
almost  exclusively  in  youth,  between  the  age  of  fifteen  and  thirty-fi\  o.  It  is  apparently 
due  to  a  functional  disturbance  in  assimilation,  and  is  therefore  coiiunonly  seen  in  young 
persons  who  work  with  their  heads  rather  than  with  their  hands,  is  often  associated 
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against  the  light  and  a  few  drops  of  acetic  acid  poni-(>d  down  its  side. 
If  phosphates  are  present,  there  is  instant  effervescence  (from  the  break- 
ing up  of  carbonates  tliat  are  always  associated  with  ])hosphates)  and 
clearing  of  the  urine. 

This  clearing  may  be  interfered  with  in  only  two  ways,  viz. :  By 
the  presence  in  the  urine  of  insoluble  substances  (crystalline  or  organ- 
ized), the  nature  of  which  must  be  determined  by  microscopic  analysis, 
and  by  the  presence  of  copaiba  in  the  urine :  the  urine  of  a  phosphaturic 
patient  taking  copaiba  clears  only  for  an  instant,  and  then  becomes 
cloudy  again,  the  copaibal  cloud  being  only  a  little  less  opalescent  than 
the  phosphatic  cloud  which  it  replaces. 

When,  therefore,  we  know  from  previous  microscopic  analysis  the 
nature  of  the  insoluble  substances  in  a  patient's  urine,  and  know,  also, 
that  he  is  not  taking  copaiba,  the  acetic  acid  test  is  used  as  the  simplest 
method  of  removing  a  chance  phosphatic  cloud  as  a  routine  preliminary 
to  the  clinical  examination  of  the  urine. 

Comparison  of  the  First  and  Second  Urines Having  tested  for  phos- 
phates by  the  addition  of  a  few  drops  of  acetic  acid,  and  dissolved  these, 
if  present,  by  adding  an  excess  of  this  acid,  the  physician  holds  the  two 
glasses  into  which  the  patient  has  passed  his  urine  against  the  light  and 
compares  their  contents.^ 

The  first  urine  passed  is  the  urine  as  it  lay  in  the  bladder,  plus  what 
it  has  swept  from  the  urethral  walls  (and  vagina  in  the  female). 

The  second  urine  passed  is  the  urine  as  it  lay  in  the  bladder,  without 
admixture  of  anything  gathered  from  the  urethra  during  its  exit.^ 

with  functional  dyspepsia,  and  like  this  is  most  marked  at  periods  of  mental  stress.  It 
never  causes  stone  or  inflammation  of  the  urinary  passages,  and  its  association  with  pus 
in  the  urine  is  purely  accidental.  Its  chief  clinical  characteristic  is  its  sudden  appear- 
ance and  disappearance;  at  one  micturition  the  urine  is  milky  with  phosphates,  at  the 
next  absolutely  sparkling  and  clear.  Its  prognosis  is  good;  it  gradually  lessens  with 
age;  it  does  no  harm.  The  sexual  neurasthenic  of  course  looks  upon  it  with  horror,  and 
for  the  mental  relief  of  such  persons  treatment  of  the  phosphaturia  is  required. 

First,  one  should  insist  that  the  phosphaturia  is  harmless  in  itself  and  only  a  sign  of 
functional  derangement.  Secondly,  one  must  insist  upon  a  strict  regime  of  diet  and 
exercise  appropriate  to  the  existing  nervous  or  digestive  disturbance.  Thirdly,  one 
must  remember  that  a  direct  attack  upon  the  phosphaturia  by  drugs  is  usually  a  fail- 
ure, and  if  succes^ful  is  only  of  temporary  efficacy.  Hexamethylenamin,  salol,  ben- 
zoate  of  soda,  and  other  urinary  acidifiers  have  a  reputation  beyond  their  merits.  Ten 
drops  of  dilute  hydrochloric  acid  before  each  meal  I  1  a\e  found  more  efficacious  than 
anything  else,  but  our  main  reliance  is  hygiene,  especially  as  to  diet  and  exercise. 

'  Comparative  examination  of  the  two  urines  is  of  no  interest  if  the  patient  is  a 
woman  since  the  differences  in  them  are  chiefly  accounted  for  by  the  vaginal  secretion 
in  the  first  glass.  It  is  scarcely  necessary  to  add  that  examination  of  a  third  glass  is 
equally  inapplicable  to  women. 

'  This  elementary  physical  fact  that  the  first  fluid  flushes  the  outlet  and  the  second 
comes  clean  from  the  tank  would  scarcely  recjuire  explanation  were  it  not  for  the  fact 
that  so  many  physicians  believe  that  the  first  urine  passed  shows  the  contents  of  the 
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Tliis  rule  has  l)iii  two  cxcc))!  ions,  ns  I'ollows:  If  tlio  insoluble  sub- 
stances suspended  in  the  l)hi(lder  urine  are  very  (h'use  lliey  may  settle 
to  the  bottom  as  the  urine  lies  in  the  bladder  and  come  away  ciiielly  with 
the  last,  drops  of  urine.  The  substances  which  fall  within  this  excep- 
tion ai'c  blood-clots,  crystals  (usually  plios])liates),  and  pus,  when  pres- 
ent in  great  quantity  (such  as  usually  conies  from  a  severe  pyelone- 
phritis). 

The  second  urine  may  also  be  contaminated  by  whatever  may  be 
squeezed  from  the  urethral  wall  during  the  "  piston  stroke  "  muscular 
spasm  that  clears  the  urethra  of  the  last  drops  of  urine.  Under  this  ex- 
ception come  pus  squeezed  from  the  prostatic  ducts  (or  from  a  prostatic 
abscess)  when  the  prostate  is  gravely  inflamed,  and  blood  squeezed  from 
the  bladder  neck  (or  from  the  adjoining  surface  of  bladder  or  urethra) 
when  this  is  acutely  inflamed,  ulcerated,  or  the  seat  of  neoplasm. 

These  exceptions  amount  clinically  to  this : 

TJie  tivo-glass  test  may  mislead  in  the  presence  of  lieinaturia  or  of 
active  suppuration  in  prostate  or  kidney. 

The  Three-glass  Test. — For  such  cases  a  still  further  hint  (none  of 
these  tests  are  proofs)  as  to  the  conditions  present  may  be  obtained  by 
making  the  patient  pass  his  urine  in  three  glasses  instead  of  two  without 
interrupting  the  flow  of  urine  in  transferring  from  one  glass  to  another. 
The  three  specimens  thus  obtained  represent : 

I.  Bladder  urine  (less  sediment),  ]A\\s  w-ashings  of  urethra. 

II.  Bladder  urine  (less  sediment). 

III.  Bladder  urine,  plus  sediment  or  substances  expressed  by  "  pis- 
ton stroke." 

Yet  this  test  is  very  rarely  employed,  since  its  disclosures  are  con- 
fusing (failure  to  determine  the  derivation  of  the  contents  of  the  third 
glass),  and  require  verification  by  other  methods  of  examining  ])rostate, 
bladder,  and  kidneys,  which  methods  are  themselves  far  more  accurate 
than  this  three-glass  test. 

Another  three-glass  test  frequently  employed  as  an  aid  in  the  diag- 


anterior  urethra,  the  second  those  of  the  posterior  urethra.  This  fundamental  error  is 
fostered  by  the  clinical  fact  that  the  contents  of  the  posterior  urethra  are  often  mingled 
with  those  of  the  bladder  before  urination.  In  this  event  the  first  urine  passed  con- 
tains what  it  sweeps  from  anterior  and  posterior  urethra  during  the  urination,  plus 
what  has  entered  the  bladder  from  the  posterior  urethra  between  urinations,  while  the 
second  urine  contains  only  what  has  flowed  back  into  the  bladder  from  the  posterior 
urethra,  between  urinations  (supposing  the  bladder  and  kidneys  add  no  contamination). 
Thus  the  comparison  of  the  two  urines  may  under  certain  conditions  show  one  the 
content  of  the  anterior  urethra,  plus  that  of  the  posterior  urethra,  the  second  only  that 
of  the  posterior  urethra,  and  imder  these  special  conditions  the  first  urine  does  roughly 
represent  the  anterior  urethral  washings,  the  second  luvthra  the  posterior.  But  to 
step  from  this  particular  to  a  broad  generalization  is  inaccurate  and  misleading  both 
in  theory  and  in  practice. 
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iiosis  of  clironic  prostatitis  or  vesiculitis  is  the  following:  The  patient 
urinates  into  two  glasses,  but  retains  some  urine  in  the  bladder.  The 
physician  then  massages  the  prostate  or  the  vesicles  (or  both),  and  the 
])atient  then  passes  into  a  third  glass  the  remaining  urine,  carrying  with 
it  tlie  expressed  secretion  from  the  glands  massaged. 

This  test  is  accurate  only  in  case  the  second  urine  is  (piite  clear,  and 
is  necessary  only  when  it  is  impossible  to  squeeze  from  the  suspected 
gland  enough  secretion  to  make  it  appear  at  the  meatus,  and  when  the 
instrumentation  necessary  to  fill  the  bladder  with  a  clean  solution  be- 
fore massage  is  impracticable. 

On  the  wliole,  therefore,  these  three-glass  tests  are  little  used. 

The  Five-glass  Test — A  variety  of  tests  involving  the  use  of  a  gi*eater 
number  of  glasses  have  been  devised  for  the  specific  purpose  of  locating 
inflammation  in  the  anterior  or  posterior  urethra  exclusively.  But  in- 
asmuch as  such  tests  help  to  distinguish  the  origin  of  pus  in  the  urine, 
they  sometimes  form  an  important  part  of  clinical  urinalysis. 

The  best  ^  of  these  tests  is  Kollmann's.  It  is  based  upon  the  fact 
that  the  anterior  urethra  may  be  washed  fairly  (though  not  always 
absolutely)  clean  by  a  stream  of  fluid  flowing  from  a  soft-rubber  cathe- 
ter -  introduced  down  to  the  bulbous  urethra.  The  tank  from  which  the 
fluid  flows  must  be  less  than  three  feet  above  the  urethra,  otherwise  some 
of  the  fluid  may  penetrate  the  deep  urethra  and  vitiate  the  test. 

The  test  is  performed  as  follows : 

I.  The  anterior  urethra  is  irrigated  with  sterile  salt  solution  through 
the  catheter  until  this  portion  of  the  urethra  is  l)clieved  to  be  clean. 
The  fluid  from  this  wash  constitutes  the  contents  of  the  first  glass. 

II.  This  wash  is  continued  into  the  second  glass.  Its  clearness 
proves  that  the  anterior  urethra  has  been  washed  clean. 

III.  The  first  urine  passed  by  the  patient  now  contains  the  ])ladder 
urine  contaminated  only  from  the  posterior  urethra  or  the  kidney;  this 
is  the  third  glass. 

W.  The  fourth  glass  contains  a  second  portion  of  the  urine  precisely 
like  the  previous  (third  glass)  one,  except  that  its  contamination  from 
the  posterior  urethra  is  less  by  the  amcmnt  swept  from  the  canal  by  the 
first  urine  passed,  and  consists,  in  fact,  of  only  what  may  have  flowed 
back  into  the  bladder  between  urinations. 

V.   The  fifth  glass,  containing  the  last  urine  passed,  is  the  same  as 

'  Young,  Johns  Hopkins  Hospital  Reports,  vol.  xiii,  p.  1.  This  author  has  devised 
a  seven-glass  test.  He  irrigates  the  pendulous  urethra  anterior  to  the  suspensory  liga- 
ment, then  the  bulbous  urethra,  hoping  thereby  to  differentiate  mild  chronic  inflamma- 
tions of  these  two  parts  of  the  anterior  urethra.  But  in  view  of  the  relative  inaccuracy 
of  all  these  tests  this  one,  depending  for  its  accuracy  on  the  theory  that  pus  will  not  run 
uphill  in  a  collapsed  tube,  is  scarcely  practical. 

^  Goldenberg  prefers  a  hard-rul^ber  tulie,  Letzel  a  metal.  Young  a  glass  one. 
3 


18  URINALYSIS 

the  fourth,  plus  any  pus  or  shreds  squeezed  from  the  posterior  urethra 
by  the  ''  ])iston  stroke  "  at  the  end  of  urination,  and  any  thick  (prob- 
ably renal )  pus  that  may  have  settled  in  the  bladder. 

The  inferences  to  be  drawn  from  the  iive-glass  test  are,  therefore,  the 
following : 

Anterior  urethritis  gives  pus  or  shreds  in  I. 

Posterior  urethritis  gives  pus  or  shreds  in  ITT,  in  TTT  and  Y,  or  in 
111,  IV,  and  V.  If  in  all  three,  the  contamination  is  greatest  in  TIT,  or 
in  III  and  V. 

Cystitis  gives  pus  in  ITT,  IV  and  V,  evenly  distributed.  Pus  from 
the  ureter  or  kidney  is  evenly  distributed  through  IT  I,  IV,  V,  or  densest 
in  V. 

Actually  this  test  is  rarely  employed  except  in  connection  with  other 
tests  to  distinguish  between  chronic  anterior  and  posterior  urethritis 
when  the  bladder  and  kidneys  are  known  to  be  normal. 

The  Essence  of  Clinical  Urinalysis. — The  results  to  be  ex- 
pected from  any  of  these  methods  of  clinical  urinalysis  are  directly 
proportionate  to  the  skill  of  the  examiner.  The  essence  of  the  test  is  his 
ability  to  distinguish  at  a  glance  slight  variations  in  the  amount  of  pus, 
blood,  or  shreds  present.  Thus  clinical  urinalysis  is  of  the  greatest 
use  for  the  prognosis  from  day  to  day.  As  a  diagnostic  test  of  the 
nature  of  disease  it  is  at  its  weakest. 
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URETHRAL    INSTRUMENTS 

The  axiom  that  a  good  workman  does  not  complain  of  his  tools  im- 
plies in  him  appreciation  and  possession  of  adequate  instrnments.  The 
iiroloi-ist,  therefore,  mnst  thoroughly  understand  the  nature,  the  care, 
and  the  use  of  urethral  instruments. 

In  the  selection  of  urethral  instruments  no  two  authorities  can  be 
exjjected  to  agree.  Thus  the  specialist  can  afford  to  employ  many  in- 
struments which  would  be  useless  in  less  familiar  hands.  But  certain 
instruments  are  required  by  every  man  wishing  to  do  good  urological 
work.  All  of  these  we  believe  to  be  included  in  tlie  following  list.  It 
may  be  enlarged  according  to  the  fancy  of  the  physician ;  it  can  scarcely 
be  diminished. 

Such  instruments  as  are  useful  but  not  necessary  are  put  in  brackets. 

A  set  of  conical  sounds.     (No.  15  to  32  French.) 

A  set   of  olivary-tijjped   conical   woven   bougies.      (No.    10   to    20 
French. ) 

A  set  of  bulbous  bougies.     (No.  10  to  30  French.) 

Kollmann  dilators. 

Filiform  bougies. 

[A  set  of  tunneled  steel  sounds  and  filiforms.] 

[A  set  of  Janet  steel  sounds  and  filiforms.  ] 

Soft-rubber  catheters.     (No.  15  to  20  French.) 

[Woven  olivary  catheters.]      [Woven  elbowed  catheters.] 

Woven  double  elbowed  catheters.     Woven  olivary  elbowiMl  catheters. 

[Soft-rubber  elbowed  catheters.] 

[Indwelling  catheters.] 

An  elbowed  obturator. 

Urethroscopes  and  attachments. 

Cystoscopes,  ureteral  catheters,  etc. 

[A  urine  segregator.  ] 

Silver  catheters. 

Tunneled  or  guided  catheters. 

[Silver  prostatic  catheters.] 

Stone  searcher. 
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A  -!()()  c.c.  syriniic. 
Urethral  injection  syringes. 
An  instillator.     (Keyes  or  Guyon  type.) 
Xozzles  and  apparatus  for  anterior  urethral  irrigation. 
[A  Chetwood  urethral  clip.] 

Scales. — The  scale  for  grading  the  caliber  of  urethral  instruments 
was  first  accurately  fixed  in  France,  where  two  scales  are  at  present  in 
use — the  Charriere    (commonly  known  as  the  French  scale)    and  the 

Beuique,     Other  scales  are  the  English  and 

the  American. 

!  Of  late  years  the  tendency  in  this  country, 

^       as  well  as  in  England,  has  been  to  adopt  the 

^      French  scale  as  the  most  convenient,  while  in 

ig        France  itself  there  is  a  tendency  to  replace 

h        the    old    French    (Charriere)     by    the    new 

Benique   scale.      Although   Dr.    Van  Buren, 

senior  author  of  the  parent  edition  of  this 

work,   was   very  tenacious   of  the   American 

scale — which,  indeed,  was  born  in  his  office — 

the  almost  universal  adoption  of  the  French 

scale  since  his  time  has  led  us  to  drop  the 

American  in  favor  of  the  French  scale. 

The  French  (Charriere)  scale  indicates 
diameters  in  ^  mm.  No.  1  has  a  diameter  of 
-J  mm.,  No.  2  a  diameter  of  f  mm.,  and  so  on. 

;  From  this  scale,  therefore,  the  diameter  of  an 

I  instrument  may  be  determined  by  dividing  its 

j  number  by  3.    A  No.  30  sound  has  a  diameter 

N  i  of  30  mm.  -f-  3  =  10  mm. 

The  Benique  scale  indicates  diameters 
in  ^  mm.  It  numbers  instruments  twice  as 
high,  therefore,  as  the  Charriere.  A  No.  30 
French  sound  is  a  No.  00  Benique.  B.  = 
F.  X2. 

The  American  scale  indicates  diameters 
in  I  mm.  Thus  its  numbers  are  f  as  high  as 
the  French.  30.  F.  =  00  B  =  20  A.  A.  = 
F.  (l-i)=§F. 

The  English  scale  follows  no  rule,  but  its 
numbers  are  generally  about  2  less  than  the 
American.  Thus,  30  F.  =  60  B.  =  20  A.  = 
18  E.    E=(A.  (.r  ^  V.)  —2. 

Sounds  and  Bougies. — A  metal  instru- 
ment  for    ui-t'thral    cxjjloration   is   commonly 


Fig.  1. 


-Double  Taper 
Sound. 
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termed  a  sound  (thoug'h  a  bulbous  bougie  may  be  metallic),  while  a  flex- 
ible instrument  (made  of  woven  silk  and  varnished)  is  called  a  bougie. 

The  best  woven  instruments 
are  made  in  France. 

Conical  sounds  are  employed 
for  dilatation.  Sounds  arc  made 
ill  this  country  of  nickeled  steel. 
I'hose  made  in  Europe  of  nick- 
eled copper  do  not  rust  and  are 
therefore  preferable. 

In  order  to  spare  the  pa- 
tient's meatus,  I  have  all  my 
sounds  al)Ove  24  F.  size  made 
with  double  taper  (Fig.   1). 


Fig.  2. — Instruments  as  Ordinarily 
Made,  with  Faulty  Curve,  Oa,  Od. 
(Benique.)  Correctly  curved  conical 
instrument,  Oh.  Length  of  natural 
cwTve  of  urethra,  fOh.  Length  of  chord 
of  curve  of  sound,  hO,  2is  inches 
(5.812  cm.). 
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American  custoui   favors   the  use  of  the   single-curve   sound  ,i^\s;. 
2),  while  European  custom  favors  the  double-curve  or  Benique  iustru- 


0 


B 


Fio.  3. — Olivary  Bougies. 


ment  (Fig.  2).     After  many  years'  use  of  the  former,  I  have  discarded 
them  in  favor  of  the  latter. 
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Fig.  4. — Bulbous 
Bougie. 


~\ 


Conical  woven  bougies  (Fig.  8)  should  be  olivary  tipped.  Inas- 
much as  they  are  used  to  dilate  strictures  up  to  the  point  where  steel 
sounds  may  be  used,  one  should  possess  a  complete  set 
from  10  to  20  French  size.  The  neck  of  the  instru- 
ment should  be  quite  flexible,  as  suggested  in  Fig.  3  A. 

Bulbous  bougies  (Fig.  4)  may  be  flex- 
ible or  metallic.  The  best  French  makes 
of  flexible  bougies  are  almost  as  durable 
as  and  more  useful  than  the  metallic 
instruments, 

Kollmann  dilators  (Fig.  5)  are  use- 
ful for  dilating  the  urethra  while  spar- 
ing the  patient  the  in- 
significant operation  of 
meatotomy,  and  also  to 
carry  dilatation  to  great 
lengths.  The  Oberlaen- 
der,  Frank,  and  Thomp- 
son dilators  are  inferior 
to  the  Kollmann. 

The    best    models    of 
these  dilators  are  made  of 
pure  nickel  by  Gentile  in 
Paris.      The   nickel   does 
not  rust,  and  the  instrument  may  there- 
fore be  sterilized  by  boiling. 

This  dilator  is  made  in  several  de- 
signs, some  of  which  have  irrigating  at- 
tachments. The  two  types  illustrated  are 
the  ones  generally  employed.  Dilators 
are  so  much  more  painful  than  sounds  to 
certain  patients  that  they  can  never  fully 
supplant  them. 

Filiform  bougies 
(Fig.  6)  are  made  of 
whalebone  or  of  woven 

silk.  Their  average  size  is  3  French ;  they  should  be 
olive  tipped.  The  choice  between  whalebone  and 
woven  filiforms  is  largely  a  matter  of  taste.  Both 
are  fragile,  liable  to  break  off  in  the  urethra,  and 
iherefore  old,  frai/cd,  and  r(i(/(/('d  fiilifoniis  sJtoidd  he  insianily  dis- 
carded. 

Inasmuch   as  filiforms  are   used   chiefly  as  pathfinders   for  larger 
instruments,    the    choice   of   filiforms    depends   largely    ujxui    the    iu- 


FlG. 


-KoLLMANX  Dilators. 
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Fig 


6.  —  Filiform 
Bougies. 
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slrumciits  which  are  to  follow.     Three  combinations  are  possible,  viz, : 
the  whalebone  filiform  and  the  tunneled  sound  (Fig.  7),  the  French 

woven  filiform  and  the  Janet 
sound  (Fig.  8),  the  Banks  bougie 
(Fig.  9).  ^ 


Fig.  7. — Whalebone  Filiform  and  Tun- 
neled Sound. 


Fig.  8.—  Woven  Filiform  and  Janet 
Sound. 


The  excellence  of  our  whalebone  instruments,  and  the  ditficulty  of 
obtaining  satisfactory  woven  filiforms,  has  made  the  whalcbone-tun- 
neled-sound  combination  the  popular  one  in  this  country,  in  spite  of  its 
mechanical  inferiority.^ 


'  The  rough  eye  of  the  tunneled  sound  scratches  the  urethra,  sHps  with  difficulty 
over  the  filiform,  and  bends  or  even  breaks  this  in  the  urethra,  complicating  the  already 
difficult  situation  by  the  addition  of  a  false  passage  or  a  foreign  body. 
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The  combination  of  a  good  woven  lilifonn  and  a  Janet  sound   (a 
set  of  these  should  contain  at  least  every  alternate  number  from  10  to 


20  French)  is  better,  both  because  of  its  smoothness  and  because  the 
tiliform  may  be  tied  into  the  urethra  until,  by  repeated  dilatations,  a 
sufficient  size  shall  have  been  attained  to  insure  the  patency  of  the 
stricture.  For  almost  every  emergency,  however,  the  Banks  bougie,  a 
filiform  whalebone  instrument,  suddenly  enlarging  to  10  or  12,  French 
size,  is  the  best  of  all. 

Catheters. — A  good  catheter  must  be  smooth  both  inside  and  out, 
boilable  and  durable.  Two  special  features  of  importance  are  the 
"round-edged"  or  'S^elvet  "  eye,  now  universally  employed,  and  the 
funnel  end,  which  is  uidversally  employed  in  Europe 
and  conspicuously  neglected  by  American  manufac- 
turers. 

Soft-rubber  catheters  commend  themselves  for  gen- 
eral use  by  their  flexibility.  Of  all  urethral  instru- 
ments they  can  be  passed  the  most  gently.  The  choice 
of  sizes  lies  between  15  and  20  French.  An  instru- 
ment larger  than  the  latter  size  is  unnecessary,  while 


Fig.  10. — Olivary 

Catheter. 


Fig.    11. — Elbowed 
Catheter. 


Fig.  12. — Double-el- 
bowed Catheter. 


Fig.  13. — Olive- 
tipped  Catheter. 


most  instruments  of  the  former  size  have  so  small  a  caliber  that  they 
transmit  fluids  very  slowly,  and  are  obstructed  by  even  a  small  amount 
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of  viscid  pus  or  blood-clot.     Yet  these  smaller  instruineuts  pass  more 

comfortably  throiigli  a  sensitive  urethra. 

Woven  olivary  catheters  (Fig.  10)   are  useful  to  penetrate  a  small 

orifice    (stricture,   spasm),    ivhile  woven  elbowed  catheters    (Fig.   11), 

introduced  with  the  point  directed  upward,  ride  over  obstacles  on  the 
urethral  floor  (false  passage,  hy- 
per trophied  prostate).  Woven 
double-elbowed  catheters  (Fig.  12) 
ride  ov^er  certain  prostatic  obsta- 
cles which  the  single-elbowed  in- 
struments will  not  surmount. 
Woven  olive-tipped  elboived,  cathe- 
ters (Fig.  13)  combine  the  advan- 
tages of  the  olivary  and  elbowed 
instruments,  and  are  more  gener- 
ally useful  than  either.  But  some- 
times a  spasmodic  or  congested 
urethra  admits  a  blunt  instrument 
more  readily  than  an  olive-ti])ped 
one,  just  as  occasionally  a  straight 
instrument    passes    where    an    el- 

FiG.  14.-SILVER  Cathe-  l^owed  one  will  not.  Since  woven 
TER  WITH  Long  Pros-  instruments  have  a  relatively 
TATic  Curve.   (Thomp-   larger     caliber     than     soft-rubber 

sou.)  ^  II- 

ones,  they  may  be  employed  m 
rather  smaller  size  (15  to  17  French),  and  one  should 
possess  very  small  woven  instruments  (8  to  10  French) 
to  pass  a  light  sirictnrc  <•)•  a  greatly  congested  ])r()state. 

Soft-rubber  olivary  and  elbowed  catheters  and  s])ecial 
types  of  indwelling  catheters  are  not  necessary  instru- 
ments, and  since  they  have  to  be  made  of  a  relatively  i 
perishable  mixture   they   are  usually  stiff  and  useless            ^^ 
before  the  occasion  foi-  their  use  arises. 

For  such  ])rostatic  obstacles  as  cannot  be  surmounted 
by  even  the  double-elbowed  catheter,  various  ingenious 
devices  have  been  employed.  The  silver  catheter,  with  a  long, 
"prostatic"  curve  (Fig,  14),  is  a  dangerous  instrument  in  inexi)ert 
hands,  which  may  rarely  be  passed  with  safety,  even  by  an  expert, 
more  than  once  or  twice  in  a  given  case.  A  very  satisfactory  substi- 
tute is  the  elbowed  or  Benique  curved  obturator  of  Guyon  (Fig.  15). 
This,  when  slipped  into  a  rubber  or  woven  catheter,  converts  it  tem- 
porarily into  a  stiff  instrument,  with  the  great  advantage  that  the 
obturator  may  be  withdrawn,  leaving  an  indwelling,  soft  catheter  in 
the  urethra. 


Fig.   15. — Guyon 
Obturator. 
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Silver  catheters,  tunneled  or  threaded,  for  filiforms,  are  useful  in  an 
emergency  to  relieve  stricture  retention. 

The  silver  catheter  curved  like  a  sound,  that  is  found  in  every  pocket 
case  of  instruments,  is  inferior  in  every  respect,  except  that  of  porta- 
bility to  a  woven  instrument. 

Syringes  and  Nozzles,  —  One  of  the  most  dif- 
ficult to  obtain  of  all  urological  instruments  is  a  good 
syringe  of  large  capacity. 

The  Janet  syringe  (Fig.  16)  is  an  excellent  instru- 
ment, and  Heyden's  modification  of  it  still  better,  with 
the  sole  exception  that  its  metallic  walls  do  not  show 
dirt  (an  exception  for  which  its  indestructibility  makes 
full  amends).  These  syringes  hold  125  to  150  c.c.  of 
fluid.  When  not  in  use,  the  rubber  piston  must  be  kept 
out  of  the  barrel. 

Quarter-ounce  blunt-nozzled  glass  syringes  are  neces- 
sary for  injections  into  the  anterior  urethra. 

Instillators  of  the  Keyes  ^  pattern  (Fig.  17),  as  at 
present  constructed,  consist  essentially  of  small-caliber, 
short-curve   silver   catheters,   with   the   eye   in   the   tip. 
These  are  fitted  with  a  standard  thread  to  fit  any  hypo- 
dermic syringe.     The  instruments  are  thus  readily  ster- 
ilized   and   portable.      The    straight   part   of   the   shaft 
should  be  six  inches  long,  in  order  to  keep  its  outer  end 
clear  of  the  glans  penis. 
Anterior   Urethral    Irrigation. — The    apparatus    for   anterior 
urethral  irrigation  consists  of  a  tank  (preferably  of  glass,  and  so  hung 
that  it  may  be  readily  raised  and  lowered),  a  connecting  tube,  a  nozzle, 
and  means  of  interrupting  the  flow  of  fluid  through  the  tube. 


Fig.  16.- — Janet 
Syringe. 


Fig.  17. — Keyes  Instillator 


The  tank  forms  part  of  the  urological  equipment.     Of  nozzles  and 
interrupters  there  is  a  great  variety.     The  simple,  blunt-pointed  glass 


'  The  Ultzmann  syringe,  of  which  the  Keyes  is  a  modification,  is  a  very  chimsy 
instrument.  The  Guyon  instillator,  a  capillary  woven  catheter,  has  never  found  favor 
in  this  country.  Modifications  of  the  Keyes  instrument  have  been  made  by  Cabot, 
Bangs,  and  others. 
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nozzle  and  a  ciit-otf  with  prdtectiiiji;  bell,  form  the  most  familiar  appara- 
tus.    We  usually  employ  Chetwood's  two-way  nozzle  and  ont-off  scissors 


Fig.  18. — Chetwood  Nozzles. 

(Fig.  18).  They  are  not  quite  so  easy  to  manipulate,  but  are  far  less 
splashy.  The  little  soft-rubber  nozzle  of  a  quarter-ounce  glass  urethral 
syringe  makes  a  very  convenient 
tip  for  forced  irrigation  of  the 
bladder  with  a  large  (Janet)  pis- 
ton syringe. 

A  very  convenient  instrument 
for  retaining  fluids  in  the  ante- 
rior urethra  is  the  Chetwood  ure- 
thral clip.  If  properly  ap- 
1)1  ied,  it  completely  occludes  the 
meatus  without  undue  pressure, 
and  may  be  left  on  quite  indefi- 
nitely. 

Urethroscopes,  Cysto- 
scopes,  Etc. — A  description  of 
ui-ethi'(»scop('s,  cystoscopes,  etc., 
is  more  appro])r lately  reserved 
for  a  special  chai)ter.  The  same  is  true  of  the  operative  armamen- 
tarium. 


Chetwood  Scissors. 
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However  infected  the  bladder  into  wdiicli  a  catheter  or  sound  is  to 
enter,  that  catheter  must  be  scrupulously  aseptic.  The  days  when  sur- 
geons may  joke  about  the  old  gentleman  who  keeps  his  catheter  inside 
his  hat  and  spits  on  it  by  way  of  lubrication  are  past.^     p]ven  when  the 

'  Yet  such  old  gentlemen  are  still  encountered  in  practice.  But  the  apparent  im- 
munity which  some  of  them  enjoy  is  due  in  part  to  the  fact  that  their  bladders  are  al- 
ready so  severely  infected  that  a  little  saliva  makes  them  no  worse.     And  though  their 
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liladdiT  is  infected  asepsis  is  inqjerative,  to  prevent  an  increase  of  that 
infection. 

The  asepsis  of  catheterism,  using  the  term  broadly  to  cover  every 
passage  of  an  instrument  into  the  urethra,  implies  three  requirements, 
viz. : 

1.  Asepsis  of  the  physician's  hands. 

2.  Antisepsis  of  the  patient's  urethra,  and 

3.  Asepsis  of  the  instrument  introduced. 

Asepsis  of  the  Physician's  Hands. — It  is  not  possible  to  re- 
quire of  the  physician  about  to  pass  a  catheter  that  he  sterilize  his  hands 
as  if  for  a  surgical  operation,  or  wear  sterile  rubber  gloves.  Such  clean- 
liness is  only  required  for  such  prolonged  and  delicate  operations  as 
cystoscopy.  But  the  physician's  hands  should  be  well  washed  with  soap 
and  water,  and,  Jiaving  washed  his  hands,  the  physician  should  act  as 
though  they  ivere  still  dirty;  i,  e.,  he  should  not  touch  that  part  of  the 
instrument  that  is  to  enter  the  deep  urethra.  This  is  a  simple  rule,  a 
necessary  rule,  a  universal  rule.  The  last  three  inches  of  the  instrument 
should  not  he  touched  by  anything  except  sterilized  lubricant  from  the 
time  it  is  sterilized  until  it  enters  the  urethra. 

Antisepsis  of  the  Patient's  Urethra. — It  has  been  amply 
proven  ^  that,  though  the  posterior  urethra  is  sterile,  the  normal  anterior 
urethra  may  harbor  quite  an  indefinite  number  and  variety  of  pathogenic 
microorganisms.  But,  on  account  of  the  mechanical  cleansing  of  the 
urinary  stream,  these  are  almost  exclusively  confined  to  the  balanitic 
portion  of  the  canal.  Yet  it  is  not  unusual  to  find  bacteria  in  the  bulb 
of  the  uninflamed  urethra,  though  it  is  most  unusual  not  to  find  them 
in  the  terminal  inch.  The  pathogenic  bacterium  most  frequently  iden- 
tified is  the  Bacillus  coli  communis. 

Moreover,  the  preputial  cavity  swarms  with  bacteria.  Hence  has 
arisen  the  practice  of  washing  the  glans  penis  and  flushing  the  terminal 
inch  of  the  urethra  with  boric  acid  solution  before  introducing  any  in- 
strument. Though  such  washing  and  flushing  is  scarcely  more  effective 
than  that  of  the  urinary  stream,  and  might,  therefore,  be  omitted,  except 
in  case  the  danger  of  infection  is  unusually  great ;  i.  e.,  in  cystoscoj^y, 
cathcterism  for  aseptic  retention,  and  tying  in  an  indwelling  catheter, 
perfect  technic  requires  that  this  washing  and  flushing  always  pre- 
cede introduction  of  urethral  instruments  of  whatever  description. 

immunity  may  long  prevail,  in  the  end  they  become  more  and  more  infected  and  die  of 
sepsis.  The  need  for  scrupulous  asepsis  is  not  because  every  dirty  catheterism  causes 
infection — far  from  it — but  because  a  single  dirty  catheterism  may  cause  infection  of  the 
gravest  sort. 

'■  Lustgarten  and  Mannaberg,  Vierteljahresschrift  J.  Derm.  u.  Syph.,  1887;  Rovsing, 
"Die  Blasenentzimdungen,"  1890;  Wassermann  and  Petit,  Guyon's  Antiales,  1S91,  ix, 
371;  Melchior,  "Cystite  et  infection  urinaire,"  Paris,  1895. 
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The  Inflamed  Urethra. —  Wlicu  the  urctlira  is  acutely  inflamed,  tlie 
passage  of  instruinents  is  i)ermissible  only  for  the  cure  of  that  inflam- 
mation, or  for  the  relief  of  retention  of  ui-iiie.  Jn  either  event  the 
mechanical  damage  done  by  any  added  niani|)ulations  outweighs  their 
virtue.  iVo  special  efl"ort  should  therefore  be  made  to  clean  the  canal: 
the  glans  and  meatus  should  be  well  washed. 

Chronic  urethritis  is  no  bar  to  the  j)assage  of  instruments.  These 
uiay  be  used  either  for  the  treatment  of  urethritis  or  for  the  diagiiosis 
or  treatment  of  coexisting  conditions. 

In  the  former  case  the  instrumentation  (catheterism)  habitually 
carries  with  it  its  own  antisepsis  (injection). 

In  tlie  latter  event  (passage  of  sound,  cystoscope,  etc.),  not  only  may 
this  instrumentation  not  directly  imply  antisepsis,  but  it  may  directly 
imply  considerable  trauma  to  an  infected  canal.  Therefore  it  is  neces- 
sary to  precede  the  instrumentation  by  a  soap-and-water  and  bichlorid 
wash  of  the  glans  and  adjoining  tissues,  and  a  thorough  irrigation  of 
the  meatus,  and  even,  in  some  cases,  of  the  whole  urethra,  with  silver 
nitrate  1 :1,000,  or  oxycyanid  of  mercury  1 :4,000.  But  the  urologist 
nnist  not  confide  too  much  in  what  is  at  best  but  a  superficial  and  in- 
complete antisepsis  of  the  anterior  urethra.  The  danger  of  infection 
is  far  more  closely  related  to  clumsiness  or  roughness  in  passing  the  in- 
strument than  to  preliminary  urethral  antisepsis.  Every  surgical  opera- 
iwn  iniiM  he  cleanly;  hut  every  urethral  manipulation  must  also,  and 
above  all,  he  gentle. 

The  dangers  of  urethral  instrumentation  are  local  (exacerbation  of 
urethritis,  prostatic  or  periurethral  abscess),  and  chiefly  to  be  avoided 
by  discretion  in  the  choice  of  and  gentleness  in  the  passage  of  the  in- 
strument;  or  general  (urethral  chill,  systemic  gonorrhea,  urinary  sep- 
ticemia), and  chiefly  to  be  avoided  by  antisepsis,  to  a  less  degree  by 
gentleness. 

This  antisepsis,  of  which  the  principles  and  practice  are  discussed  in 
Chapter  XXXI,  consists  in — 

Hexamethylenamin  before, 

Gentleness  during,  and 

Local  antisepsis  after  instrumentation. 

The  hexamethylenamin  may  often  be  omitted  with  impunity,  and, 
since  it  imi)lies  administration  of  the  drug  for  forty-eight  hours  before 
instrumentation,  it  is  often  neglected.  But  there  is  no  excuse  for  neg- 
lecting to  1)0  gentle  or  for  omitting  s(mie  iovxn  of  antisepsis  after  instru- 
mentation. Even  when  the  temper  of  the  urethra  is  well  known  the 
omission  of  a  post-instrumental  antisepsis  may  unexpectedly  excite  a 
sharp  chill. 

The  usual  post-instrumental  antisepsis  consists  of  an  instijlation  of 


30  -URETHRAL   INSTRUMENTS:   THEIR   ASEPSIS 

nitrate  of  silver  or  an  irrigation  witli  some  silver  salt  or  with  i)ernian- 
i»-anate  of  potassium. 

Asepsis  of  the  Instrument. — In  any  case,  tlie  instrnnient  intro- 
duced must  l)e  aseptic.  By  this  we  mean  that  the  whole  instrument  mnst 
1x3  rendered  aseptic/  and  must  so  remain  except  for  its  contact  with  the 
physician's  hands,  which,  as  already  stated,  should  not  touch  its  ter- 
minal three  inches. 

This  asepsis  implies  four  conditions: 

(1)  Aseptic  lubrication. 

(2)  Antisepsis  immediately  after  using. 

(3)  Aseptic  preservation. 

(4)  Antisepsis  before  using. 

Lubrication — The  lubricant  employed  for  urethral  instruments 
should  be  soluble  in  water.  Oily  lubricants,  such  as  vaselin  or  olive  oil, 
may  be  perfectly  sterilized  by  boiling,  but  they  can  only  be  removed  from 
the  instrument  with  great  difficulty,  if  at  all.  Hence,  an  instrument 
covered  by  an  oily  lubricant  is  much  more  difficult  to  resterilize  than 
one  which  is  mechanically  clean.  Albarran  has  shown  that  a  clean 
catheter  may  be  sterilized  by  boiling  for  ten  minutes,  while  an  oily 
catheter  must  be  boiled  half  an  hour. 

Among  the  substances  in  common  use  as  lubricants  may  be  men- 
tioned glycerin  and  boroglycerid,  Guyon  uses  a  mixture  of  equal  parts 
of  water,  glycerin,  and  soap  powder.  Various  combinations  of  Iceland 
moss,  sterilized  in  formalin,  are  sold  under  different  trade  names.  But 
the  best  lubricant  I  know  has  the  following  formula,  devised  by  Dr.  E. 
Wood  Ruggles : 

Dissolve  1  cm.  of  oxycyanid  of  mercury  in  200  c.c.  of  hot  sterile 
water;  add  35  c.c.  of  glycerin  and  water  enough  to  make  350  c.c.  Let 
this  mixture  cool;  then  add  10  to  15  gm.  of  powdered  gum  tragaeanth. 
Let  this  stand  until  it  becomes  a  homogeneous  mass,  a  process  which 
takes  several  days,  but  may  be  hastened  by  occasional  stirring  to  break 
up  the  lumps.  The  amount  of  tragaeanth  employed  depends  upon  the 
consistence  of  this  substance,  which  varies  considerably. 

This  lubricant  may  be  put  up  in  sterile  paint  tubes.  Its  quality  de- 
pends upon  the  employment  of  precisely  the  right  amount  of  tragaeanth. 

The  Instrument.— The  practice  of  asepsis  for  urethral  instruments  is 
approximately  that  of  general  surgery,  and  requires  that — 

(1)  The  instrument  should  be  so  constructed  as  to  be  readily 
cleansed.  It  should  be  as  free  as  possible  from  joints,  crannies,  etc.  It 
should  be  in  good  condition,  free  from  rust  or  cracks. 

'  The  flaming  of  a  metal  instrument  whereby  the  beak  and  shaft  are  sterilized  but 
the  dirty  handle  remains  uncleansed  would  be  perfectly  permissible  were  it  not  a  dan- 
gerous habit  to  permit  the  least  relaxation  of  asepsis.  Moreover,  the  convenience  of 
flaming  compared  to  boiling  is  quite  imaginary. 
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(2)  Tt  should  be  sterilized  by  boilino'.  Strong  (almost  saturated) 
sodiuiii  chlurid  solution  is  less  destructive  than  ])lain  water.' 

(3)  it  sh(»uld  be  washed  clean  and  sterilized  iuiuicdintdy  after 
usiuii',  kei)t  sterile  (if  possible),  and  resterilized  inunediately  before 
using. 

(4)  Instruments  for  nse  in  "  pus  cases  "  should  be  kept  entirely 
distinct  from  those  for  nse  upon  "  clean  cases." 

Tufortunately  the  one  instrument  that  is  the  least  sul)ject  to  any  of 
these  rules,  viz.,  the  cystoscope,  is  the  very  instrument  that  preeminently 
recpiires  sterilization.  The  special  measures  required  for  sterilization 
of  cystoscopes  are,  therefore,  considered  elsewhere  (p.  51). 

All  other  instruments  should  be  subjected  to  the  following: 

(1)  Soap  and  water  wash,  inside  and  out,  immediately  after  nsing. 
Then  rinse  in  water  and  boil  for  at  least  fifteen  minutes  in  strong  salt 
solution. 

(2)  Keep  the  instrnments  in  an  instrument  case,  the  interior  of 
which  is  kept  at  least  relatively  clean  by  formalin  (triox^anethylene) 
pastilles,  or  a  formalin  lamp. 

(3)  Unless  the  instrument  has  been  recently  nsed  and  its  asepsis 
assured,  always  resterilize  by  boiling  for  fifteen  minutes  immediately  be- 
fore using. 

(4)  Use  a  separate  set  of  catheters  at  least  for  gonorrheal  cases, 
For  each  absolutely  uninfected  case  I  prefer  to  use  a  new  rubber 
catheter. 

The  special  variations  and  precautions  in  the  technic  of  sterilization 
required  by  various  instruments  are  the  following: 

Sounds — The  Continental  nickel-plated  copper  sound  may  be  readily 
sterilized  by  boiling;  but  the  American  nickel-plated  steel  sound  rusts. 
After  boiling  and  before  being  put  away,  steel  sounds  should,  therefore, 
be  passed  through  the  Bunsen  flame  or  rubbed  down  with  alcohol  and 
dried. 

Dilators  and  Other  Complex  Instruments — Dilators,  urethrotomes,  aiul 
such  coni])lex  instruments  should  be  made  of  pure  nickel ;  otherwise  it  is 
almost  impossible  (especially  in  the  case  of  the  Kolhnann  dilator)  to 
keep  them  from  rusting.  If  nickel-plated  only,  they  may  be  sterilized 
like  the  cystoscope  (p.  51). 

"Woven  Instruments — It  is  the  accepted  tradition  that  woven  instru- 
ments cannot  be  boiled,  and  it  is  current  practice  to  sterilize  them  by 
formalin  vapor.  But  I  have  for  several  years  been  boiling  all  my 
M'oven  instruments,  and  can  assert  that  they  stand  boiling  perfectly 
well  if  they  are  of  standard  French  manufacture  (any  one  of  half  a 

'  Krotoszyner  (Medical  News,  1904,  Ixxxv,  406)  makes  this  suggestion,  which  I 
have  found  useful,  and  also  suggests  a  saturated  solution  of  ammonium  sulphate  for 
woven  instruments. 
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iluzeii  lirnis)  and  if  their  sterilization  is  siirroinidcd  with  a  few  simple 
precautions. 

^yhen  a  woven  inslrument  is  boiled,  its  varnish  becomes  utterly  soft, 
and  therefore  cracls  if  any  other  instrument  rests  upon-  it.  or  if  it  is 
bent  before  it  tias  cooled.  Therefore,  in  order  to  boil  such  an  instrn- 
nicnt  without  desti-oviug-  it,  it  must  lie  perfectly  straight  in  the  sterilizer, 
touchino-  neither  the  sides  nor  the  ends  of  this,  and  with  no  other  instru- 
ment  resting  upon  it.  More  important  still,  after  the  instrument  has 
been  boiled,  it  niv.st  not  be  touched  until  it  has  Ix'en  cooled  off,  either  bv 
lifting  it  from  the  water  on  an  autonuUie  platform  or  by  pouring  in  cold 
sterilized  water. 

Simple  as  these  precautions  are,  it  is  impossible  to  make  an  orderly 
or  nurse  observe  them.  The  urologist  is  obliged  to  boil  his  own  woven 
instruments. 

Asepsis  of  Othee   Insteuments  and   of   Solutions 

In  order  to  permit  clean  urethral  work,  the  wall  tanks,  syringes,  and 
other  containers,  as  well  as  the  solutions,  must  be  sterilized  quite  as  care- 
fully as  the  urethral  instruments  themselves. 

Tanks,  Syringes,  Etc — All  containers  are  best  sterilized  by  boiling 
immediately  before  each  clinic  or  office  hour.  Wall  tanks  may,  however, 
be  left  filled  with  an  antiseptic  solution  between  times.  It  is  necessary 
to  have  at  hand  a  pan  of  boric-acid  solution  in  which  to  cool  sounds 
after  boiling,  and  to  rinse  instruments  that  have  been  sterilized  by 
formalin.  It  is  my  custom  to  keep  all  syringes,  hypodermic  needles, 
mixing  rods,  instillator  catheters  in  a  10  per  cent  formalin  solution, 
supersaturated  with  borax. '^ 

It  is  peculiarly  important  that  all  containers  should  be  kept  from 
any  contact  with  urine.  The  measuring  glass  for  urine  should,  there- 
fore, be  of  a  peculiar  shape,  readily  distinguishable  from  that  employed 
for  the  solutions. 

Solutions — AH  solutions  should  be  made  up  fresh,  warm,  and  asep- 
tic. The  chemicals  are  kept  in  a  certain  stock  (preferably  solid)  form 
(p.  202),  and  the  water  must  be  both  sterile  and  warm.  The  urologist 
should  have  two  boilers,  containing  a  gallon  or  two  ai)iece,  each  one  of 
wliich  should  be  boiled  every  alternate  day,  so  that  hot  and  cold  sterile 
water  are  at  hand  to  be  mixed  in  any  desired  proportion. 

For  him  who  depends  upon  a  central  suppl}'  of  sterilized  water  (e.  g., 
a  boiler  in  the  operating  room),  the  foUow-ing  is  a  more  convenient  sys- 

*  Steel  instruments  do  not  rust  in  this  solution  if  enough  borax  is  kept  in  it  actually 
to  supersaturate  it  and  leave  a  little  undissolved  at  the  bottom  of  the  jar.  As  the 
borax  dissolves  very  slowly  what  may  appear  enough  when  the  solution  is  first  made 
up  proves  insufficient  a  day  or  two  later. 


ASEPSIS   IN   URETHRAL   EXAMINATION  33 

tciu :  Cold  sterik'  water  is  kept  in  a  glass  reservoir  aiul  hot  water  in  a 
uietal  re^servoir,  eovei'ed  with  asbestos. 

SUMMAKY    OF    INSTRUMENTAL    AsErSTS 

For  Cystoscopes — (^al)inet  containing  formalin  lamp  and  desiccation 
apparatus.     Clean  well  before  and  after  sterilization. 

For  Other  Instruments — Boil  for  fifteen  minutes.  Use  soluble  lubri- 
cants, and  boil  again  before  sterilization.     Keep  in  formalin  cabinet. 

For  Solutions — Hot  and  cold  boiled  water  in  Ixuiers  or  tanks.  Con- 
tainers boiled  daily.  Mixing  rods,  s^a'inges,  etc.,  boiled  and  kept  in 
sterile  solutions. 


CHAPTER    IV 
THE   PASSAGE    OF   URETHRAL   INSTRUMENTS 

The  successful  iiiiroduetion  of  an  instniment  into  the  urethra  de- 
pends npon  the  skill  of  the  ojierator  and  his  coni})rehension  of  the 
obstacles  that  may  defeat  the  operation. 


ANATOMY    OF    THE    URETHRA 

The  nrethra  is  the  outlet  of  the  Itladder.  It  commences  at  the  blad- 
der neck,  bnt  embryoloi>ically  and  anatomically  that  ]iart  of  the  floor 
of  the  bladder  known  as  the  trigone  (i.  e.,  the  triangnlar  space  between 
the  orifices  of  the  nreters  and  the  nrethra)  belongs  to  the  nrethra,  and 
will  be  so  considered. 

The  nrethra  tnnnels  the  np])er  part  of  tlie  prostate,  perforates  the 
triangnlar  ligament,  and  terminates  at  the  end  of  the  penis.  Its  onter 
opening  is  known  as  the  meatus,  or  the  meatus  urt nanus.  The  nrethra 
is  divided  natnrally  into  two  parts,  the  anterior  and  the  posterior 
uretlira,  by  the  triangnlar  ligament,  the  anterior  nrethra  lying  external 
to  the  anterior  layer  of  that  strncture,  and  the  posterior  nrethra  being 


Fig.   20.^ — Sagittal   Section   through   Glans 
AND  Fossa  Navicularis.     (Cruvoilhier.) 


Fig.  21. — Transverse  Section  of  the 
Penis.     (Cruveilhier.) 


the  continnation  of  the  canal  backward  into  tlie  bladder.  T\\q  aniericn- 
or  spongy  portion  of  the  nrethra  is  again  subdivided  into  fonr  ]iarts,  the 
navicular  (or  the  fossa  navicnlaris,  Fig.  20),  jKUiile  (Fig.  21),  scrotal, 
and  bnlbons  or  bnlbo-perineal.  The  posterior  nrethra  is  subdivided 
into  the  membranous,  the  ])rostati(',  and  the  trigonal  portions.  It  is 
much  more  accurate  to  speak  of  a  lesion,  such  as  a  foreign  body  or  a 
34 
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stricture,  as  beinji'  :i1  llic  iiciio-scrota]  ani:lc  or  in  tlic  Itiilh,  than  to  say 
it  lies  at  a  depth  of  1  <u-  <I  inches,  for  nol  oiilv  docs  the  h'ingth  of  the 
nrethra  vary  according  as  the  penis  is  erect  or  flaccid  and  in  disease 
(hypertrophy  of  the  prostate),  but  the  urethral  length,  tlui  urinary  dis- 
tance, varies  widely  in  different  healthy  individiuUs  (]^.  39),  The 
urethra  is  always  a  closed  canal  throughout  its  whole  course,  except  wluni 
distended  by  some  foreig-n  substance. 

The  mucous  memhrane  of  the  urethra  consists  of  a  hiver  of  epithe- 
lium, of  which  the  superficial  cells  are  s(puinious  in  the  navicular  and 
])rostatic  regions  and  colunniar  elsewhere,  on  a  connective-tissue  base- 
ment substance  particularly  rich  in  elastic  fibers  to  alh)w  for  the  great 
(listensibility  of  the  cannb 

The  Anterior  Urethra. — In  the  anterior  urethra  the  mucous 
membrane  is  surroundtMl,  except  iu  the  fossa  navicularis,  by  a  very  thin 
longitudinal  layer  of  unstrijied  muscle  fibers  (in  direct  continuity  with 
the  inner  fibers  of  the  prostate),  and  these  are  in  turn  surrounded  by  a 
circular  layer  of  unstriped  muscle.  These  circular  fibers  are  so  few 
around  the  spongy  urethra  that  their  very  existence  was  denied  \^y  Sap- 
])ey.  Finally,  the  antericn-  urethra  is  surrounded 
from  triangular  ligament  to  meatus  by  the  corpus 
spongiosum,  except  for  the  half  inch  nearest  the 
l)ladder,  where  the  corpus  spongiosum  fails  to 
co\-er  the  roof  of  the  urethra  and  is  enlarged  be- 
low iulo  the  hulh. 

Crypts  and  Glands. — Tn  the  roof  of  the  fossa 
navicuhiris  lies  the  bwuua  mar/na  (Fig.  23),  a  sim- 
]ile  pocket  in  the  mucous  nieml)ran(i  with  its  orifice 
toward  the  meatus,  and  consequently  open  to  en- 
Irap  small  instruments.  This  lacuna  varies  greatly 
in  size  in  difi'erent  persons,  being  sometimes  en- 
tirely absent,  and  occasionally  running  as  far  back 
as  the  triangular  ligament,  forming  th(;  so-called  double  urethra  (q.  v.). 
A  few  otlier  snuiller  hu-ume  li<^  aloug  the  roof  of  the  })enil(!  urethra. 
TJtc  (jhinds  of  the  urcllira,^  to  be  distinguished  fi-om  the  lacuna^  are  of 
the  compound  racemose  type,  of  very  small  caliber,  lined  with  a  cylin- 
drical epithelium.  They  lie  chielly  on  tlie  roof  of  the  anterior  urethra, 
and  are  more  numerous  in  its  deeper  parts.  They  are  also  found  on  the 
roof  of  the  mend)ranous  nrc^thra.  In  some  instances  they  pierce  the 
sheath  of  the  corpus  si)ongiosum  and  extend  for  some  distance  within  it 
— an  important  fact  in  relation  to  organic  stricture  of  the  canal,  since 
these  glands  convey  the  products  of  urethral  inflammation  into  the 
corpus  spongiosum  and   so  involve  it   in  the  subsequent  cicatrization. 


Fig.  22. — IjACUna  Mag- 
na.     (Cruveilhier.) 


»  Paschkis,  Monatsberichtf.  Urol,  1903,  No.  6. 
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Coirjirr's  (/hnids  ni'c  two  small,  round,  lolmlar  l»o(lies,  eaeli  al)Out  the 
size  of  a  eiK'n-_v  stone,  lying'  jnsi  heliind  the  hull)  of  the  urethra  in  the 
muscle  hetween  the  layers  of  the  triangular  ligament.  Their  ducts  open 
on  the  Hoor  of  the  hulbous  urethra. 

The  color  of  the  memhrane  is  pale  pink.  In  rest  its  Avails  are  in 
contact,  obliterating  the  cavity  of  the  canal,  so  that  a  cross-section  \)re- 
sents  a  transverse  slit  instead  of  an  opening  (Fig.  21). 

The  anterior  urethra  is  called  the  external  urninry  tract,  and  the 
canals  and  reservoirs  beyond  the  internal  urinary  tract,  for  the  anterior 
urethra  is  in  free  communication  with  the  surface  of  the  body  and  har- 
bors all  the  microorganisms  that  may  lie  thereon.  As  a  general  thing  it 
does  this  with  perfect  impunity.  Its  ftora  includes  the  Bacillus  coli 
communis,  pyogenic  streptococcus,  and  staphylococci,  and  other  less 
noxious  bacteria  (p.  IT)!!).  Such  bacteria  as  Hourish  normally  in  the 
anterior  urethra,  being  constantly  washed  out  by  the  urine,  and  entering 
only  through  the  meatus  (excejit  under  pathological  conditions),  are 
more  numerous  in  the  fossa  navicularis,  and  the  bacillus  coli  and  the 
pyogenic  cocci  are  usually  found  only  in  that  region. 

The  Posterior  Urethra.  —  The  posterior  urethra,  extending  from 
the  anterior  layer  of  the  triangular  ligament  to  the  bladder,  presents 
many  notable  ])oints  of  contrast  with  the  anterior  urethra.  The  canal  is 
no  longer  surrounded  by  erectile  tissue,  and,  indeed,  it  could  scarcely 
become  erect,  for  whereas  the  anterior  urethra  is  freely  movable  with 
the  penis,  the  posterior  urethra  possesses  a  fixed  curve — of  which  later. 
Moreover,  the  posterior  urethra  is,  in  its  normal  state,  entirely  free 
from  the  bacteria  harbored  by  the  anterior  urethra;  it  is  the  low- 
est section  of  the  ase])tic  internal  urinary  tract.  The  posterior  urethra 
is  divided  into  the  membranous  and  the  prostatic  urethra,  and  the 
trigone  of  the  bladder. 

The  Membranous  TJrethra. — Of  all  parts  of  the  canal  the  membran- 
ous urethra  is  the  most  tixcd,  running,  as  it  does,  from  the  aperture  in 
tlie  anterior  layer  of  the  triangular  ligament  to  the  aperture  in  the  pos- 
terior layer.  Its  mucous  membrane,  though  of  a  darker  color  and  much 
more  sensitive,  does  not  differ  in  structure  from  that  of  the  anterior 
urethra.  This  in  turn  is  surrounde*!  b>'  a  thin  layer  of  unstriped  muscle, 
but  instead  of  being  sheathed  in  the  corpus  spongiosum,  it  is  endiedded 
in  the  voluntary  muscle  that  fills  the  space  between  the  two  layers  of 
the  triangidar  ligament.  This  muscle  has  had  s])ecial  names  given  to 
different  portions  of  it  by  Guthrie,  Midler,  Wilson,  and  others,  but  it 
may  be  considered  clinically  as  one  muscle,  the  constrictor  or  compressor 
urethra?,  the  cut-off  muscle,  the  external  or  voluntary  sphincter  of  the 
bladder.  The  last  term  best  expresses  its  function.  It  is  the  muscle 
by  which  the  outfiow  of  urine  from  the  bladder  is  voluntarily  o]i]-)osed. 
If  a  catheter  is  introduced  through  it,  no  voluntary  effort  of  the  in- 
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dividual  is  able  to  arrest  the  stream  of  urine.     Indeed,  inhihition  of  this 
mviscle  is  the  chief  act  of  the  will  in  voluntary  urination.     It  may,  how- 
ever, suffer  from  S])asm,  and  so  not  only  ])revent  urination,   but  also 
2)resent  a  serious  obstacle  to  the  introduction 
of  instruments.      This  is  spasmodic  stricture 
(q.V.). 

The  Prostatic  Urethra. — The  prostatic 
urethra  tunnels  the  prostate,  sometimes  barely 
c(jvered  by  that  organ  above,  sometimes  deeply 
embedded  in  it  (Fig.  23) 
where  it  joins  the  membranous  urethra.  It 
is  fusiform  in  shape,  being  closed  internally 
by  the  internal  or   involuntary  sphincter  of 

the  bladder.  Into  it  the  ducts  of  the  sexual  organs  empty.  It  is  lined 
by  squamous  epithelium  like,  that  of  the  bladder,  and  is  liable  to  great 
deformity  and  obstruction  by  hyjiertrophy  of  the  prostate  gland.  Upon 
its  floor  rises  a  little  mass  of  erectile  tissue,  the  verumontanum,  or  caput 


It  is  fixed  Oldv  Fig.  23.— Transverse  Section 
OF  C'enter  OF  Prostate.  D, 
ejaculatory  ducts;  Sp,  sinus 
pocularis.      (Cruveilhier.) 


Fig.  24. — Lower  Part  ok  ihk  Mai.k  Bladder,  "waTH  the  Heginni.vg  of  the  Urethra. 
ICxpo.'^ed  Vjy  incising  tho  antorior  wall  and  laying  it  open.  3,  ureter;  4,  opening  of  the 
ureter;  2,  vas  deferens;  !),  colliculus  seininalis;  7,  center  of  trigone;  S,  section  of  prostate; 
10,  orifi;  -•  of  the  common  ejaculatory  duct;  11,  opening  of  utricle;  12,  mouths  of  prostatic 
gland  ducts;  1,  interureteric  fold.      (Henle.) 


galliuagiiiis,  the  antci'ioi-  slope  of  which  is  hollowed  out  into  a  little 
cavity,  the  sniu.s  poruJaris  (  l*^iii'.  24).  The  ]irostati('  ducts  o])en  u])o'i 
the  floor  of  the  urethra  on  each  side  of  the  verumontanum.  The  ejacu- 
latory ducts  usually  open  in  the  sinus  pocularis  or  on  its  edges. 
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The  Sphincteric  Mechanism. — The  urinary  tract,  like  the  in- 
t(\stiiial  tract,  [jossesscs  two  sphincters,  an  internal  sj)hincter  of  un- 
striped  muscle  and  an  external  sphincter  of  striped  muscle  liber 
(Fig.  2.-.). 

The  external  or  voluntary  sphincter  is  the  constrictor  or  compressor 
uretliriL'j  mentioned  above.     It  surrounds  the  membranous  urethra  al- 


FiG.  25. — Sagittal  Skction  of  a  Frozen  Male  Si'njECT.  The  small  intestine  is  removed. 
1,  peritoneum;  6,  opening  of  the  ureters;  S,  internal  sphincter  vesiea-;  9,  external  sphinc- 
ter, with  the  compressor  urethne  muscle;  10,  dorsal  vein  of  the  penis;  15,  biilbo-caverno- 
sus  muscle;  16,  bulVj  of  the  urethra;  17,  sphincter  ani;  21,  utricle;  24,  isthmus  of  prostate; 
29,  seminal  ve'-;icles.      (ITenle.) 


most  to  lh(>  apex,  of  the  jirostatc,  leaxini;'  only  a  small  space  ludow,  less 
than  1  cm.  hmg,  between  it  and  the  ])rostate.  On  the  uppcM-  surface 
of  the  urethra  the  iibers  of  the  com])r(\ssor  C(mtinue  back  for  a  centi- 
jneter  or  more  over  the  anterior  surface  of  the  prostate. 


ANATOMY   OF   THE    URETHRA 


39 


The  internal  sphincter  surrounds  the  neck  of  the  blinldcr  and  spreads 
out  fanlike  heneatli  llu;  trigone  of  the  bladder,  reaching  the  nreteral 
mouths,  and  thus  forming  a  connecting  l)an(l  between  the  ureters  and 
the  nrethra. 

The  Vesicle  Trigone. — Kalisher  ^  has  phiinly  shown  that  the  tri- 
gone, i.  e.,  the  triangidar  portion  of  the  bladder  floor  lying  between  the 
orifices  of  the  urethra  and  of  the  ureters,  belongs  to  the  urethra  and  not 
to  the  bh^dder.  The  trigone  develops  with  the  urethra  and  the  ureters, 
while  the  bladder  is  developed  from  the  allantois.  The  muscle  of  the 
trigone  is  the  internal  sphincter.  The  mucous  mendjrane  contains 
papilhe  and  a  few  scattered  glands  (which  the  bladder  proper  does  not). 
The  circulation  of  the  lower  ends  of  the  ureters,  the  trigone,  and  the 
prostatic  urethra,  is  derived  from  the  inferior  vesical  artery.  The 
lymphatics  of  the  trigone  are  more  numerous  than  elsewhere  in  the 
bladder,  and  connnunicate  directly  with  those  of  the  posterior  urethra. 

Ijength. — The  length  of  the  urethra,  varying  as  it  does  in  differ- 
ent individuals  and  in  the  same  individual  with  erection  of  the  penis  and 
hypertrophy  of  the  i)rostate,  may  be  set  down  as  averaging  20.5  cm.  (8| 
inches),"  and  varying  in  different  normal  individuals  from  18  to  23  cm. 
(7^  to  8f  inches).  The  posterior  urethra  is  usually  5,5  cm.  (21  inches) 
long — 2.5  cm.  (1  inch)  to  the  mend:)ranous  portion,  o  cm.  (1|  inches)  to 
the  prostatic — and  the  anterior  urethra  15  cm.  (O  inches)  long,  sub- 
divided as  follows:  2.5  cm.  (1  inch)  to  the  navicular  region,  6.25  cm. 
(2^  inches)  to  the  penile,  3  cm.  (1|  inches)  to  the  scrotal,  and  3  cm.  (1:^ 
inches)  to  tlu;  l)ulbo-perineal. 

Diameter. — The  diameter  of  the  normal  urethra  (Fig.  20)  varies 
even  mon;  than  the  h'ugth — it  has  been  estimated  at  from  2  to  C  lines. 
A  fair  average  is  not  larger 
than  0.75  cm.  (0.3  inch)  ; 
about  No.  27,  Fi-ench  scale. 
But,  whatever  its  size,  the 
urethra  is  not  a  tube  of 
rmiforni  caliber  from  end 
to  end.  It  has  naturally 
four  ])oints  of  ])hysiological 
nan-owi ug:  the  first  at  tlu; 
meatus,  the  second  at  the 
peno-navicular  junction,  the  third  begiuuiiig  about  half  an  inch  back  of 
this,  and  becoming  most  pronounced  at  about  tlu^  ])euo-scrotal  junction. 
The  fourth  and  fifth  constrictions  are  the  voluntai-y  s])hiucter  (the  en- 
tire nunnbranous  urethra)  and  the  internal  involuntary  s])hincter  (the 


Fig.  20.  —  L()N(;rriTi)i.\.\i,  Skctio.n  ()!•'  I'm;  riiuA. 
(Thoinj)soii. )  a,  h,  anil  c  rcpre.sent  tlin  prostatic, 
menibraiious,  and  sponp^y  portions  of  the  urethra. 


*  "Die  Musculatur  dcs  Dammes,"  p.  151. 
2  Keyes,  Am.  J.  Med.  Sci.,  1898,  cxvi,  125, 
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neck  of  the  Madder).  Of  those  five  narrow  points,  three,  it  will  be  ob- 
served, are  organic  and  situated  in  the  anterior  urethra,  while  the  other 
two  are  muscular  and  situated  in  the  posterior  urethra.  The  muscular 
constrictions  are  widely  dilatable,  and  the  caliber  of  the  canal  is  deter- 
mined by  the  meatus,  normally  the  narrowest  point.  Hence  the  caliber 
of  the  urethra  is  the  caliber  of  its  normal  meatus.  The  pcno-navicular 
and  peno-scrotal  constrictions  are  usually  mere  irregularities  in  the 
canal,  besides  which  there  are  often  lesser  contractions  at  various  points, 
making  the  urethra,  when  distended,  not  a  smooth,  evenly  calibrated, 
tube,  but  a  very  irregular  one.  The  three  chief  dilatations  of  the  normal 
canal  are  the  fossa  navicularis,  which  is  situated  just  inside  the  meatus; 
the  bulbous  urethra,  occupying  a  position  immediately  in  front  of  the 
triangular  ligament,  and  the  prostatic  urethra  (Fig.  26).  Of  these  the 
second  is  the  larger. 

Curve. — In  relation  to  these  variations  of  caliber  Guyon's  observa- 
tions upon  the  relative  qualities  of  the  urethral  roof  and  floor  are  of  in- 
terest far  more  from  a  practical  than  from  a  theoretical  point  of  view.-*- 
His  observations  may  be  classified  as  follows : 

I.  The  roof  of  the  urethra  (when  the  penis  is  erect)  forms  an  unin- 
terrupted curve  from  the  fossa  navicularis  to  the  bladder. 

II.  All  the  variations  of  caliber,  except  the  fossa  navicularis,  are 
produced  at  the  expense  of  the  floor,  which  is,  in  consequence,  very  ir- 
regular." 

III.  The  mucous  membrane  of  the  roof  is  more  closely  adherent  to 
the  subjacent  structures  than  that  of  the  floor. 

IV.  The  mucous  membrane  of  the  floor  of  the  urethra  is  much  more 
elastic  than  that  of  the  roof. 

Therefore,  not  only  is  the  floor  of  the  urethra  more  irregular  than 
the  roof,  but  its  irregularities  may  be  increased  with  much  greater  facil- 
ity by  any  object  introduced  into  the  canal,  as  well  as  by  disease.  In 
other  words,  instruments,  especially  if  small  and  rigid,  may,  with  their 
points,  furrow  the  floor  of  the  urethra  until,  finally,  they  become  pock- 
eted (usually  in  the  bulb),  and  so  are  brought  to  a  full  stop,  while  an 
instrument  whose  point  impinges  always  on  the  roof  avoids  these  ob- 
structions and  glides  easily  into  the  bladder.  Therefore  this  eminent 
French  surgeon  has  termed  the  roof  the  surgical  wall  of  the  urethra— 
the  wall,  namely,  which  is  the  guide  to  instruments  entering  the  bladder. 
That  fistulse  and  false  passages  almost  always  occur  in  the  flo(ir  and 
lateral  walls,  and  that  the  orifice  of  a  stricture  is  usually  nearer  the  roof 
than  the  floor — these  two  facts  make  the  roof  the  surgical  wall  in 
disease  even  more  than  in  health. 

1  "Logons,",  ii,  309  et  seq. 

^  Though  not  absokitely  accurate,  these  two  observations  are  cHnically  correct. 
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From  these  coiusidcrations  it  follows  that  the  curve  of  the  urethra 
is  the  curve  of  its  roof.  Xow  the  entire  anterior  urethra  is  freely  inov- 
ahle  with  the  ])enis,  and  can  be  made  to  assume  any  curve.  Not  so  the 
posterior  canal.  The  membranous  urethra,  bound  tightly  at  its  ex- 
tremities by  the  two  layers  of  the  triangidar  ligament,  is  the  real  fixed 
point  of  the  urethra,  and  runs  at  a  distance  of  from  1  to  2  cm.  (f  to  ^ 
inch)  below  the  symphysis  pubis.  In  front  of  this  the  bulbous  urethra 
tends  slightly  upward  because  of  the  tension  of  the  suspensory  ligament 
and  of  the  skin  and  fascia,  while  a  similar  elevation  is  given  to  the  pros- 
tatic urethra  behind  by  the  pubo-prostatic  ligaments  and  the  anterior 
fibers  of  the  levator  ani  muscles.  Thus  is  formed  the  so-called  fixed 
curve  of  the  urethra — not  a  true  fixed  curve,  for  by  depression  of  the 
bulbous  and  the  prostatic  urethra  to  the  level  of  the  membranous  por- 
tion it  can  be,  and  often  is,  transformed  into  a  straight  line,  as  when  a 
sound  is  ]uislied  home  until  its  shaft  is  in  line  with  the  patient's  body, 
or  when  straight  metal  instruments  are  introduced.  The  curve  varies 
slightly  in  diii'erent  persons,  and  in  the  same  ]>erson  at  different  periods 
of  life,  being  shorter  and  sharper  in  the  child,  longer  in  the  old  man. 
An  enlarged  prostate  lengthens  the  curve. 

The  proper  average  curve,  as  recognized  by  Sir  Charles  Bell  and  in- 
sisted on  by  Sir  Henry  Thompson — the  one  which  will  mathennitically 
accord  with  the  greatest  number  of  urethra? — is  that  of  a  circle  8.125  cm. 
in  diameter  ;  and  the  proper  length  of  arc  of  such  a  circle,  to  represent  the 
subpubic  curve,  is  that  subtended  by  a  chord  of  6.875  cm.  long.-^  An  in- 
strument nuide  with  a  short  curve  of  this  sort  will  readily  find  its  way 
through  the  normal  urethra  into  the  bladder  without  the  em])loynicnt  of 
any  force.  It  is  very  desirable  that  instruments  intciKk'd  foi-  habitual  use 
should  be  so  constructed,  inasmuch  as  many  of  tlu;  difficulties  of  cath(^- 
terism  are  due  to  a  defective  curve  in  the  instrument  eni})loyed.  The  de- 
fect most  frccpicntly  encountered  is  too  great  straightncss  of  the  last  half 
inch — a  deviation  of  the  curve  at  its  most  important  point,  in  an  iusti'u- 
nient  ])roperly  nuide  (Fig.  2)  it  will  be  found  that  a  tangc'ut  to  the  axirf 
of  the  curve  at  its  extremitij  will  int(M'sect  the  i)rojected  axis  of  the  shaft 
at  a  little  less  than  a  right  angle  {n  k  li).  If  the  curve  comprised  only  a 
quarter  of  the  circle,  the  tangent  would  meet  the  ])rojected  shaft  at  a 
right  angle  {m  g  //)  ;  but  instruments  made  a  little  longer,  as  they  are 
usually  found,  invariably  have  the  tast  part  of  the  curve  tilted  off  into  a 
faulty  direction,  as  shown  in  Fig.  2,  nuiking  the  angle  between  a  tan- 

*  In  the  winter  of  18.52-53,  assisted  by  the  late  Dr.  Isaacs,  I  made  a  series  of  care- 
ful experiments  upon  sections  of  frozen  subjects,  as  well  as  l)y  injecting  the  urethra 
with  numerous  substances,  afterwards  carefully  cutting  out  the  casts.  I  found  the 
average  curve  to  be  identical  with  the  one  given  above. — Van  Buken. 
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gent  to  the  axis  of  the  ciu-ve  at  this  point  and  the.  projected  axis  of  the 
shaft  obtuse  (/  /  li),  and  falling  within  the  right  angle. 

The  choiee  Ix^tween  instruments  with  the  Van  Buren  curve  (b  o  h) 
and  tlie  Beni(]ue  curve  {d  o  h)  is  largely  a  matter  of  taste  and  habit. 
The  imj)atient  manipulator  will  always  do  better  w^tli  the  short  curve. 
The  Benique  curve,  by  adapting  itself  more  fully  to  the  fixed  curve  of 
the  urethra,  enters  more  easily  for  the  patient.  But  its  point  is  wabbly. 
It  must  be  introduced  much  more  deliberately  than  the  straight-shaft 
instrument.  I  used  the  straight  shaft  ten  years  before  giving  it  up  for 
the  Benique. 

PHYSIOLOGY    OF    THE    URETHRA 

Sensibility. — Under  normal  conditions  tlie  sensibility  of  the  an- 
terior urethra  is  slight,  although  it  is  exquisitely  sensitive  when  in- 
flamed. The  prostatic  urethra  may  be  excessively  sensitive,  while  the 
membranous  portion  of  the  canal  is  always  somewhat  sensitive.  Indeed, 
the  first  passage  of  an  instrument  through  this  part  of  the  urethra  of  a 
nervous  individual  is  attended  not  only  by  pain,  but  also  by  a  decided 
shock.  He  becomes  pale  and  nauseated,  may  even  faint,  if  not  already 
in  a  recundient  position ;  Avhile  the  recorded  deaths  ensuing  upon  this 
simple  maneuver,  though  few,  attest  its  severity.-^  This  acute  sensibility 
becomes  rapidly  deadened,  unless  the  canal  is  inflamed,  so  that  after  a 
few  re})etitions  the  operation  is  attended  by  no  shock  and  but  little,  if 
any,  pain. 

This  iircihral  shocl-  is  an  important  element  in  numy  cases  of  so- 
called  urinary  fever.  It  is  rarely  the  sole  cause  of  death,  but  often  con- 
tril)utory  by  its  reflex  action  wivm  diseased  kidneys,  and  tingeing  the 
frankly  septic  cases  with  a  neurotic  element  not  otlierwise  to  be  ex- 
plained. j\Ioreover,  it  contributes  to  the  elucidation  of  the  mystery  of 
uretliral  neuralgia  and  urethral  spasm,  and  is  doubtless  concerned  in 
the  explanation  of  the  fact  that  the  form  of  septicemia  known  as  urinary 
fever,  so  common  after  injury  to  the  deeper  jiortions  of  the  canal,  l)e- 
comes  less  and  less  to  be  feared  the  farther  forward  the  injury,  and  is 
unheard  of  when  the  trauuia  afl^ects  only  the  balanitic  portion  of  the 
canal. 

Mobility. —  The  vikscIcs  of  the  penis  and  urethra  are  thrown  into 
action  only  during  urination  or  erection  and  emission,  and  their  func- 
tions are  therefore  more  fitly  described  under  these  titles.  A  f(>\v  words 
concerning  iJir  cut-off  nuisclc  may  not  be  amiss  in  this  jilace.  IJesides 
its  most  ini])oi'taut  function  of  ])re\('nling  tlie  urine  from  escaping  from 
the  bladder  by  an  effort  of  the  will  and  of  cutting  ofl'  the  stream,  it  pre- 


'  They  are  doubtless  due  to  status  lyttiphaticus. 
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sents  several  interesting  pli_ysiol(\<^ical  cliariU'teristics.  The  nretlira  in 
front  of  the  cnt-off  mnsole  swarms  with  bacteria,  while  all  hcvond  is 
germ- free.  This  is  so,  not  beeanse  the  muscle  presents  an  impassable  bar- 
rier-, for  it  does  not.  When  violently  contracted  it  donbtless  does  form  an 
insurmountable  barrier  to  bacterial  invasion,  but  its  ])eriods  of  contrac- 
tion, like  those  of  the  external  sphincter  ani — to  which  it  bears  a  close 
resemblance — are  comparatively  infrequent  and  of  short  duration.  Its 
normal  tone,  however,  is  sufficient  to  make  the  channel  a  narrow  and  dif- 
ficult one,  readily  cleansed  of  any  chance  invader  by  the  periodical 
outflow  of  urine.  It  is  suggestive,  moreover,  that  the  cut-off  mu»scle  sur- 
rounds the  most  sensitive  part  of  the  urethra.  Hence  the  cause  of  spasm 
in  this  muscle,  whether  acute  from  some  local  or  general  shock,  or  chronic 
as  a  specific  evidence  of  a  neurotic  habit,  is  not  far  to  seek. 

TECHNIC    OF    THE    PASSAGE    OF    SOFT    URETHRAL 
INSTRUMENTS 

Antiseptic  Preparations. — The  instruments  are  sterilized,  the 
ojtcrator's  hands  washed,  and  the  meatus  and  glans  cleansed  as  described 
in  Chapter  III. 

Lubrication.  —  The  object  of  lubricating  a  urethral  instrument  is 
nol  ii)  tti(iL-r  the  insfrumcnt  slippery,  hut  to  let  it  slip  throwjh  the  meatus. 
A  small  dab  on  each  lip  of  the  meatus  is  all  that  is  needed,  and  this  is 
l)est  applied,  not  by  greasing  the  whole  shaft  of  the  instrument,  but  by 
transferring  a  bit  of  lubricant  to  its  tip,  and  with  it  smearing  the  lips 
of  the  meatus. 

Position  of  the  Patient.  —  The  patient  should  lie  flat  upon  liis 
back  for  the  first  instrnmentation,  since  this  sometimes  causes  marked 
nervous  shock.  Indeed,  it  may  make  the  patient  faint.  But  for  subse- 
(pieut  operations  the  ])atient  uiay  assume  any  convenient  })Osition:  he 
nuiy  lie,  sit.  oi-  >t;iiid. 

Introduction  of  the  Instrument. —  Tlie  catheter  is  readily  in- 
troduced as  far  as  the  bulbous  urethra.  'Up  to  tliis  jjoint  the  urethra 
offers  no  obstructioii,  unless  tiie  meatus  is  unusually  suiall  ( j).  :247). 
Ihit  unless  the  penis  is  held  at  right  angles  to  the  ])afient's  body,  the 
bend  of  the  urethra  at  the  ])oiiit  of  attachment  of  the  suspensory  ligament 
(just  back  of  the  peno-scrotal  angle)  offers  a  sliglit  resistance. 

At  the  junction  of  the  bulbous  and  the  membranous  portions  of  the 
urethra  the  catheter  encounters  the  compressor  urethra'  muscle.  This 
muscle  may  present  a  scarcely  ]ierce]itible  ol)stacle  or  it  \\va\  be  excited 
to  reflex  spasm  of  sucli  intensity  as  to  prevent  tlie  entrance  of  the 
catheter. 

Method  of  Overcoming  Spasm  of  the  Compressor — When  the  advance 
of  the  catheter  is  obstructed  by  the  compressor  urethra  the  tip  of  the  in- 
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stnimeiit  iiiav  lie  just  witliin  the  grasp  of  the  outer  libers  of  this  muscle 
or  it  uiay  pass  down  into  the  pocket  of  the  bulb. 

The  first  maneuver  to  overcome  this  obstacle  is  to  crowd  the  catheter 
gently  but  firmly  into  the  urethra  and  hold  it  there  for  half  a  minute. 
On  releasing  the  catheter  it  either  springs  back  or  remains  in  place.  If 
it  springs  back  it  may  be  taken  for  granted  that  the  tip  of  the  instrument 
is  pocketed  in  the  bulb,  and  does  not  present  at  the  opening  of  the  mus- 
cle ;  it  must  then  be  removed  and  another  instrument  selected.  But  if 
the  catheter  does  not  spring  back  it  may  again  be  crowded  against  the 
muscle  in  the  hope  that  a  slight  advance  has  been  made  and  that  fur- 
ther pushing  will  finally  overcome  the  spasm. 

The  second  maneuver  is  to  select  an  instrnment  that  will  present  its 
point  accurately  at  the  orifice  of  the  muscle  and  have  sufficient  rigidity 
to  overcome  the  spasm.  The  best  instrument  for  this  purjwse  is  the 
olive-tipped,  elbowed  catheter.^  It  usually  slips  readily  into  the  pos- 
terior urethra. 

Tlie  third  maneuver  is  to  aid  the  passage  of  the  olive-tipped  elbowed 
catheter  by  gentle  pressure  upon  the  floor  of  the  bulbous  urethra  by  a 
finger  against  the  perineum,  while  with  the  other  hand  the  catheter  is 
gently  pushed  forward. 

The  fourth  maneuver  is  to  replace  the  woven  instrument  by  a  metal 
one,  and  to  pass  this  according  to  the  rules  laid  down  below.  If  prop- 
erly performed,  this  maneuver  always  succeeds. 

Method  of  Passing  the  Neck  of  the  Bladder When  a  flexible  catheter 

has  passed  the  compressor  muscle  of  a  normal  urethra  it  enters  the  blad- 
der without  further  difficulty.  But  if  the  catheter  stops  we  know  that 
its  point  has  caught  in  the  floor  of  the  prostatic  urethra  in  front  of  the 
internal  sphincter.  An  elbowed  catheter  rarely  catches  in  this  pouch ; 
a  straight  catheter  may  be  lifted  out  of  it  by  pressure  with  a  finger  in- 
trodticed  into  the  rectum. 

TECHNIC  OF  THE  PASSAGE  OF  METAL  INSTRUMENTS 

The  penis,  properly  cleansed  (p.  28)  and  with  foreskin  drawn,  is 
hold  at  right  angles  to  the  patient's  body  while  the  lips  of  the  meatus  are 
lubricated  In-  a  touch  with  the  tip  of  the  instrument. 

The  shaft  of  the  instrument  is  held  over  the  fold  of  the  groin,  its 
handle  nearly  in  contact  with  the  skin,  from  which  latter  (the  integu- 
ment, first  of  the  groin  and  then  of  the  abdomen)  it  is  not  to  be  removed 
until  tlu^  point  of  tlic  instrument  is  about  to  enter  tlie  membranous  por- 
tion of  the  urethra.  The  instrument,  at  first  held  along  the  groin,  with 
])oint  high  and  handle  low  (Fig.  27),  is  introduced  at  the  meatus,  and 

1  The  straight  olive-tipped  or  the  blunt-elbowed  catheter  will  often  serve  a  like 
purpose. 


TECILMC    OF   TIIH    PASSAGE    OF    MF:TAL    INSTRUMENTS 


45 


the   jK'uis   iikiMcmI    up  over    it.       It    is   not    pushed   into   th(;   urellirii,  l)ut 
the  urethra  is  uiiuh'  to  swallow  the  iiistrumenl,  as  it  were. 

When  the  eiirve,  and  perhaps  an  inch  of  the  shaft,  has  disappeared 
within  the  nuiatus,  the  handle  of  the  instrument  is  swept  around  over 
the  surface  of  the  belly,  so  as  to  lie  exactly  over  the  linea  alba,  parallel 
with  it,  and  still  close  to  the  iiitei;uinent.  The  whole  shaft  of  the  in- 
strument is  now  1o  l)e  _<>-ently  jiressed  toward  the  feet,  Ix'ing  still  kejjt 
close  to  and  ])arallel  with  the  sui'facc;  of  the  l)eUy  (the  ])(mis,  mean- 
while, being  lightly  grasped  behind  tlu;  corona  glandis  and  hidd  steady). 


Fig.  27. — Introduction  of  Sound. 


The  ]K)int  of  tlie  instrument  should  l)e  followed  with  tlie  little  finger 
of  the  hand  which  manages  the  ])eiiis,  and,  when  it  gets  faii'ly  past  the 
peno-scrotal  angle,  the  wliole  scrotum,  with  \\]o  testicles  aiul  penis,  shonld 
he  largely  seized  with  the  hand  and  ])ressed  against  the  pubis,  with 
slight  upward  traction  (Fig.  2S).  The  ])oiiit  may  now  b(^  felt  to  settle 
down  and  adapt  itself  to  the  subpubic  curve,  after  which  the  weight  of 
the  instrument,  properly  directed,  slionld  carry  it  into  the  bladder. 

As  soon  as  the  cuiwe  lies  well  against  the  symphysis,  the  scrotum, 
testicles,  and  penis  should  l)e  droi)]KKl ;  the  hand  which  held  them  takes 
the  instrument,  steadies  it  in  the  median  line,  and  gi-adually  carries  the 
shaft  away  from  the  alxlomen  (Fig.  29),  making  the  handle  describe 
the  arc  of  a  circle,  and  depressing  the  shaft  between  the  thighs  until  it 
lies  nearly  in  the  same  plane  with  them,     j^o  pushing  movement  should 
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1)0  imparted  to  the  instrument  (hiring'  this  time.  Tlie  handle  is  made 
to  describe  the  arc  of  a  circle,  and  in  a  healthy  urethra  the  point  cannot 
go  astray.  While  the  instrument  is  being  depressed  between  the  thighs, 
the  free  hand  is  employed  in  pressing  down  upon  the  mons  veneris  and 


Fig.  28. — Introduction  of  Sound. 


the  root  of  the  penis  (Fig.  29),  to  stretch  the  suspensory  ligament — a 
point  of  imjwrtance  to  the  easy  introduction  of  an  instrument. 

The  instrument  should  be  withdrawn  witli  tlie  same  deliberation  and 
care  with  which  it  is  introduced.  No  traction  is  needed.  The  motions 
used  in  introduction  are  simply  reversed.  The  handle  of  the  instrument 
is  lightly  caught,  and  without  traction  nunh^  to  describe  the  arc  of  a 
circle  until  it  touches  the  abdomen  over  the  linea  alba.  It  is  then  car- 
ried around  to  the  groin,  and,  by  a  tilting  motion,  unhooked  from  the 
urethra,  ending  exactly  where  it  commenced  along  Ihe  groin,  the  handle 
low,  the  point  high. 

The  first  principle  of  instrumentation  in  the  urethra  is  to  avoid  the 
use  of  force.  Even  in  a  healthy  subject  the  beak  of  the  instrument  may 
become  pocketed  in  the  floor  of  the  urethra.  It  is  to  avoid  this  that  up- 
ward traction  on  the  scrotum  and  ]ienis  is  made,  whereby  the  beak  of  the 
instrument  is  held  in  contact  with  the  roof  of  the  urethra,  the  surgical 
wall,  until  it  gently  slides  of  its  own  weight  into  the  bulb  and  impinges 
against  the  triangular  ligament.  Ilei-c  the  beak  of  the  instrument 
naturally  sinks  into  the  sinus  of  Ihe  bulb,  and  ceases  to  advance.     Now 
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it  is  that  tlic  operator^  l)_y  prcssiiii;'  downward  llic  iiioiis  veneris,  lilts  tlio 
instriuiieiit  so  that  its  beak  touches  the  roof  of  lh(^  canal,  and  slides 
i^ontly  into  the  membranous  urethra,  the  cut-oli"  muscle  rehixini;,  before  it. 
lUit  often  the  beak  is  not  so  readily  liberated.  That  it  is  still  caui>,lit  in 
the  bulb  may  Imj  known  by  the  bulging  out  of  its  curve  in  tlu;  ])(u-ineum 
as  the  shaft  is  being  depressed  between  the  thighs,  and  by  the  rebound 
of  the  handle  when  liberated.  The  obstachi  is  overcome  by  gently 
maneuvering  iho  point  of  the  instrument,  by  j)ai'tial  withdrawal  and  re- 
introduction,  or  by  slight  depression  of  the  Iteak,  then  liftin<^  it  over  the 
obstacle  with  a  finger  in  the  ])erineum,  at  the  same  time  pr(!ssing  down 
ui)on  the  shaft  of  the  instrument  to  nud^e  its  ])oint  sweep  the  roof  of  the 
canal.  As  a  last  resort  the  tip  of  the  instrument  nuiy  be  hel])ed  over 
the  obstacle  by  a  finger  introduced  into  the  rectum.  The  dangerous  tour 
de  maitre  -^  should  never  be  tried,  nor  any  force  used  in  the  niani])ula- 
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tions  at  this  point,  as  a  false  ])assag(>  is  easily  made  liere  and  under  these 
very  circumstances.  The  depression  of  the  handle  of  the  instrument 
alone  is  capable  of  exerting  enormous  power.  The  sound  rein-esents  a 
lever  of  the  first  order,  and  the  surgeon  has  the  long  arm. 

^The  tour  de  maUre  consists  in  introducing  a  sound  with  the  shaft  between  the 
patient's  legs  until  the  point  is  arrested  at  the  bulb;  then  the  handle  is  rapidly  made 
to  descrilje  a  semicircle  vintil  it  reaches  a  vertical  position,  when  it  is  at  once  depressed 
between  the  thiglis.     This  is  brilliant  but  dangerous. 
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With  a  liltic  patience  a  suitalilc  iiisti'uiiiciit  will  always  })ass  into  the 
bladder  nnless  there  is  a  stricture.  Wlien  the  point  lias  traversed  the 
nieniLranons  urethra  it  must  continue  on  freely  if  the  prostate  is  normal. 
The  so-called  spasm  of  the  neck  of  the  bladder  does  not  exist  as  an  ob- 
struction to  the  passage  of  instruments. 

The  sound  need  only  be  introduced  far  enough  to  bring  its  greatest 
dia meter  into  the  membranous  urethra.  This  is  accomplished  when  the 
shaft  has  been  depressed  almost,  but  not  quite,  to  the  plane  of  the  body. 
To  pass  it  farther,  so  as  to  straighten  out  the  prostatic  urethra,  is  un- 
necessary, painful,  and,  in  certain  cases,  dangerous. 

Instruments  small  enough  to  engage  in  the  sinuses  of  Morgagni  are 
not  used  in  the  healthy  canal.  Instrumentation  in  morbid  conditions  will 
be  detailed  in  connection  with  the  different  diseases  requiring  it. 

The  cysioscope  and  the  stone  searcher  are  in^oduced  in  the  manner 
above  described ;  but  the  depression  of  the  handle  is  carried  far  enough 
to  permit  the  angle  of  the  instrument  to  slip  over  the  bladder  neck,  an 
occurrence  signalized  by  a  distinct  jerk  on  the  part  of  the  instrument. 

The  sensation  experienced  by  a  healthy  urethra  is  that  of  hot  points 
pricking  the  canal  along  the  part  being  traversed  by  the  foreign  body. 
As  the  instrument  enters  the  membranous  urethra,  a  desire  to  urinate 
begins  to  be  felt,  which  increases  as  the  prostate  and  the  neck  of  the 
bladder  become  distended  by  the  instrument,  so  that  the  patient  some- 
times believes  the  urine  is  flowing  away,  in  spite  of  the  surgeon's  asser- 
tions and  his  owti  observation  to  the  contrary.  I^ausea,  and  even  syn- 
cope, may  occur  as  the  instrument  distends  the  prostate,  especially  on 
the  first  introduction  in  sensitive  young  people.  Occasionally  distention 
of  the  prostatic  sinus  produces  a  partial  erection. 

If  the  patient  faints,  the  instrument  should  be  withdrawn  at  once 
and  the  legs  elevated,  while  the  head  is  hung  over  the  edge  of  the  lounge 
upon  which  he  lies.  The  facility  with  which  this  may  be  done,  if  neces- 
sary, is  one  of  the  reasons  for  placing  the  patient  on  his  back  for  his  first 
catheterization. 

The  more  serious  compllcaiions  of  catheterization,  such  as  false  pas- 
sages, urethral  fever,  etc.,  will  be  considered  in  the  succeeding  chapters. 
Ordinarily  speaking,  none  of  these  complications  need  be  expected  to 
follow  the  gentle  passage  of  a  clean  instrument  into  a  urethra  which  is 
neither  inflamed  nor  lacerated ;  but  in  order  to  avert  the  possibility  of 
cystitis  or  chill  it  is  safe  to  terminate  every  catheterization  or  sounding 
by  an  instillation  along  the  whole  urethra  of  a  few  drops  of  silver-nitrate 
solution  (1:1,000),  unless  some  other  solution  is  used  as  a  part  of  the 
treatment,  or  the  temjier  of  the  urethra  is  well  known. 
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Fig.  30. —  Lenses  of  Pris- 
matic Cystoscope.  (After 
Young.) 


INSTRUMENTS 

The  principle  upon  which  modern  cystoscopy  is  bnilt  is,  according 
to  Von  Frisch,  "  the  introduction  of  the  source  of  light  into  the  bladder 
and  increasing  the  range  of  vi- 
sion by  the  insertion  of  an  opti- 
cal apparatus." 

Observation  Cystoscopes. — 
These  are  of  two  general  types : 
the  indirect,  or  prismatic,  and 
the  direct.  In  the  indirect  the 
line  of  vision  is  at  right  angles 
to  the  shaft  of  the  instrument, 
the  rays  of  light  being  deflected 
90°  by  the  rectangular  prism 
(Fig.  30),  and  the  image  invert- 
ed. With  the  direct  cystoscope  the  rays  of  light  are  not  deflected  and  the 
line  of  vision  corresponds  with  the  shaft  of  the  instrument,  the  image  ap- 
pearing in  normal  position 
(Fig.  SI).  Both  of  these 
cystoscopes  magnify  the 
image.  The  differences 
and  individual  excellences 
of  these  two  types  of  cys- 
toscopes will  be  discussed 
uudor  catheterizing  cys- 
toscopes. In  Europe  the 
prismatic  cystoscopes  are 
almost  exclusively  used,  while  the  use  of  the  direct  instruments  is  prac- 
tically confined  to  America.  In  this  country,  however,  there  seems  to 
be  a  decided  and  growing  trend  in  favor  of  the  indirect  cystoscope.^ 

'  The  writer  uses  exclusively  the  prismatic  cystoscope  and  in  any  portions  of  these 
chapters  where  cystoscopy  is  referred  to  the  indirect  instrument  is  the  one  which  has 
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Fig.  31. — Lenses  of  Direct  Vision 
Cystoscoi'e.      (After  Young.) 
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Irrig-ating-  Cystoscopes — Earlier  cystosco])o.s,  esijocially  tlio.so  of  the 
]irisinatic  type,  were  not  irrigating.  That  is,  if  for  any  reason  the  blad- 
der fluid  became  clouded  or  the  lens  dirty  while  the  cystoscope  was  in 
place,  the  entire  instrument  had  to  be  removed  for  purposes  of  cleansing 
either  the  instrument  itself  or  the  l)lad(ler.  To-day  all  cxauiining  cysto- 
scopes should  be  irrigating. 

There  are  three  different  ty])es  of  irrigating  cystoscopes.  First,  the 
cystoscope  composed  of  an  outer  sheath  and  an  inner  telescopic  tube ; 
the  tube  may  be  removed  while  the  sheath  is  left  in  })lace  in  the  urethra, 
and  irrigation  may  be  performed  through  the  sheath.  The  Otis  cysto- 
scope is  of  this  ty])e.  Second,  the  irrigation  may  take  place  with  the 
tube  in  position,  but  the  flow  is  interrupted,  flrst  in  and  then  out.  Such 
is  the  Nitze  irrigating  cystoscope,  as  the  telescopic  tube  is  not  separable 
from  the  sheath.  And,  third,  the  irrigation  may  be  continuous,  as  in  the 
Willy  Meyer  cystoscope.  This  last  cystoscope,  combining  the  features  of 
continuous  irrigation  with  a  separable  sheath  and  telescope,  is  probably 
the  most  satisfactory  irrigation  cystoscope,  while  the  Tilden  Brown  is 
the  best  of  the  direct  instruments. 

The  Kelly  Cystoscope  and  Modifications — The  Kelly  cystoscope  for 
women  has  long  been  used  w^tli  success  by  many  cystoscopists.  It  con- 
sists of  a  straight  tube  with  a  maudrin,  wdiich  is  removed  after  its  in- 
troduction. The  light  is  reflected  from  without  by  means  of  a  mirror. 
Modifications  of  this  instrument  have  been  made  by  Chetwood  and  Gar- 
ceau,  placing  the  light  within  the  tube  and  magnifying  the  field;  and 
by  Luys,  who  has  perfected  a  cystoscope  for  use  in  men.  These  instru- 
ments should  (iidy  be  used  for  intravesical  operations. 

Operating  Cystoscopes — The  Nitze  and  the  Bierhoff  and  Caspar  mod- 
ifications are  the  best  operating  cystoscopes.  The  Kelly  and  Luys  open 
cystoscopes  may  sometimes  be  employed. 

These  instruments  may  be  used  in  removing  foreign  bodies,  crush- 
ing small  stones,  and  for  such  ojDerations  as  enlarging  contracted  ureteral 
orifices,  etc.  They  should  not  be  used  to  remove  papilloma  or  other 
growths  from  the  bladder  even  for  diagnostic  purposes. 

Photographic  Cystoscopes — These  have  been  of  use  to  obtain  pictures 
of  various  bladder  conditions.  The  pictures,  however,  are  generally  too 
poor  to  be  of  much  value. 

TECHNIC    OF    CYSTOSCOPY 

Cystoscopy  is  a  surgical  o])crative  procedure,  requiring  the  same 
aseptic  technic  as  any  other  surgical  procedure.     The  technic  of  cys- 

been  used.  A  prismatic  rectifying  lens  may  he  added  to  the  ocular  end  of  the  instru- 
ment; hut  this  diminishes  the  field  of  vision  and  the  method  of  manipulating  the  instru- 
ment may  be  as  readily  learned  witiiout  it. 
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loscopy,  as  here  ii-iveii.  is  ;i|i|i1i(';ilil('  foi-  tlic  direct,  indirccl,  rvjinposite, 
aiul  retrojUTade  instniiiiciils. 

I'lic  tdllowiiiL;  arlicles  ai'c  iicccssarv  for  a  cvstdscopic  exaniiiiution : 

Current  transforiiuM-  for  atlacliniciit  to  electric  lii>lit,  or  portable 
battery. 

On  sterile  table : 

Cyst<)se()])es  with  cords,  extra  lights,  and  iri-iii-atiiig  attachment. 

Silk  eoude  catheters,  16  to  18  F. 

Silk  olivary  catheters,  1(3  to  18  F. 

Metal  sounds,-  24  to  2(>  F. 

Iveyes  instillator,^  with  10  c.c.  syringe. 

1  basin  of  sterile  boric  solution. 

1  basin  of  bichlorid  of  mercury  (colored  blue). 

1  syringe,  ca])acity  100  to  200  c.c. 

1  small  hypodermic  syringe. 

1  large  hypodermic  syringe. 

1  tul>e  of  lubricant. 

1  tube  of  alypin  lubricant  (5  per  cent). 
Sterile  towels  and  sponge  wipes. 
Sterile  perforated  leglets. 

2  large  and  2  small  glasses. 
Finger  cots. 

Morphin  sulphate,  ^-gr.  tablets. 

If  a  more  extensive  examination,  ureteral  catheterism,  or  urinary 
separation  is  to  be  done,  to  the  al)ove  should  be  added  : 

C^atheterizing  cystoscope  with  ureteral  catheters  of  dilferent  sizes, 
with  bank  pins. 

1  bottle  of  sterile  4  per  cent  indigo  carmin.- 

1  bottle  of  1  per  cent  phloridzin  in  33  per  cent  alcohol. 
Luys  separator  with  extra  rubbers. 

2  or  more  sterile  l)ottles. 

Most  of  these  implements  may  be  sterilized  l)y  boiling.  The  cysto- 
scopes,  cords,  silk  catheters — ureteral  and  urethral — outside  of  bottles 
of  solution,  etc.,  which  cannot  be  boiled,  are  placed  in  an  air-tight  in- 
strument case  and  sterilized  for  one  hour  with  formaldehyd  gas.  The 
formaldeliyd  is  generated  by  the  Lowe  disinfecting  lamp.  This  lamp 
IS  filled  with  wood  alcohol;  the  alcohol,  coming  in  contact  with  a  heated 
platinum  coil,  generates  fonnaldehyd. 

Sterilization  of  the  Cystoscope — Perfect  sterilization  of  cystoscopes, 
and  ])articularly  catheterizing  cystoscopes,  requires  that  the  different 
portions  be  taken   apart   and   manually   cleaned    with   green  soap   and 

^  With  large  bore,  to  transmit  lubricant. 

^  This  is  made  up  in  sterile  salt  solution  and  Ixjiled  two  hours. 
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walcr.  ( ';illicl('i'iziii<;'  evstoscojx's  of  llic  tvpe  of  tlie  Xitzc  Ciinnot  be  so 
cleaiu'd.  This  is  a  distinct  disadvantage.  Most  of  the  direct  and  sev- 
eral of  the  indirect  catlietcrizing  cystoscopes,  such  as  Brown- ihiergei'. 
can  be  properly  cleaned. 

After  cleaning  all  parts  of  the  cystoscope,  nsing  alcohol,  if  necessary/ 
to  remove  any  grease,  the  instrninent  is  })laced  in  the  fornialdehyd 
cabinet  for  at  least  one  hour.  Or  if,  instead  of  fornialdehyd  gas,  it  is 
desired  to  nse  a  solntion  for  disinfection,  any  noncorrosive  antise])tic 
fluid  may  be  used,  05  per  cent  alcoliol  being  jn'obably  the  best.  For  tliis 
purjwse  an  upright  glass  holder  should  be  used,  so  that  the  shaft  can  be 
immersed  and  not  tlie  eye  ]nece. 

Preparation  of  the  Patient  before  Examination. — As  a  rule  no  pre- 
examination  preparation  is  necessary,  if,  however,  the  patient  be  in 
poor  condition,  if  he  be  old,  and  particularly  if  he  have  retention  ( from 
prostatic  hypertrophy,  etc.),  a  preliminary  course  of  urotropin,  gr.  v, 
t.i.d.,  should  be  given  for  at  least  forty-eight  hours. 

If  the  patient  be  nervous  or  hypersensitive,  gr.  ^  of  morphin  sulpli. 
may  be  given  one  half  hour  before  the  examination. 

The  urethra  must  be  penetrable  by  the  instrument.  Occasionally 
meatotomy  or  urethrotomy  has  to  be  done  prior  to  the  cystoscopic  exam- 
ination, and  occasionally,  for  convenience  and  expedience,  the  cystoscopy 
may  be  performed  through  a  perineal  wound.  Such  a  cystoscopy  is  as 
easy  as  through  the  urethra,  although  the  relation  of  the  landmarks  of 
the  bladder  are  changed.  Ureteral  cathetcrism  through  the  jierineal 
incision  is  apt  to  be  more  difficult  than  in  the  usual  way. 

Position  on  Table — The  position  most  satisfactory  to  the  operator 
and  most  comfortable  to  the  patient  is  the  sitting  position,  the  back 
slightly  reclining,  with  the  pelvis  at  the  edge  of  the  table  and  the  feet 
upon  supports  below  the  table  level.  The  table  should  be  of  a  sufficient 
heiglit  to  make  manipulations  by  the  cystoscopist  easy.  Using  this  posi- 
tion, the  examination  can  Ijc  easily  performed  at  tlie  house  of  the  patient 
by  using  a  couunon  kitchen  table,  or  even  at  the  edge  of  the  bed. 

Cleansing  of  Field — The  entire  penis  shoidd  Ix-  cleaned  with  green 
soap  and  water,  followed  by  an  antiseptic  wash  (preferably  1:10,000 
bichlorid  of  mercury)  and  wrapped  in  a  piece  of  gauze  wet  in  this 
solution.  Sterile,  ])erforated  leglets,  reaching  well  up  on  the  abdo- 
men, should  be  put  on  the  patient,  the  penis  drawn  through  the  per- 
foration. 

Anesthetization — Local  AneslJicsia. — The  best  anesthetic  which  we 
know  at  jiresent,  combining  the  feature  of  good  anesthesia  with  a  tox- 
icity less  than  that  of  cocain,  is  aJyp'in.     We  have  used  alypin  for  the 

'  Some  writers  say  that  alcohol  dismtegrates  the  cement  around  the  lens  and  lamp. 
Such  has  not  been  my  experience. 
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last  year  in  cysloseopic.  work,  usino'  as  imicli  as  i^T)  c.c.  of  a  ^-per-cont 
solution  (0.5  gin.)  in  the  nrethra  and  bladder  with  no  toxic  eil'ects. 
Cocain,  even  in  a  2-per-cent  solution,  should  not  be  used  in  the  uretiira, 
as  deaths  ^  from  a  small  quantity  of  a  2-]ier-eent  solution  have  been 
reported.  Beta  eucain,  2  per  cent,  is  safe,  but  a  poor  anesthetic.  Stronger 
solutions,  e.  g.,  4  ]^er  cent,  act  as  an  irritant  to  the  urethra. 

General  Anesthesia. — One  or  two  per  cent  of  adults,  and  all  children, 
require  general  anesthesia  for  cystoscopy. 

Method  of  Anesthesia — The  most  satisfactory  way  to  anesthetize  the 
urethra,  and  })articularly  the  posterior  urethra,  is  instillation  with  a 
Keyes  instill  a  tor  of  5  per  cent  alypin  in  the  sterile  lubricant,  described 
on  p.  30. 

A  10  c.c.  syringe  is  filled  with  this  and  attaclied  to  the  instillator. 
If  the  anterior  urethra  is  sensitive  a  small  amount  of  the  aly])in  may  be 
injected  as  the  instrument  is  introduced.  When  the  posterior  urethra 
is  reached  about  4  c.c.  is  instilled,  and  the  instrument  is  withdrawn. 
In  this  way  about  5  to  T  c.c.  of  the  5-per-cent  alypin  lubricant  (0.25  to 
0.5  gm.  of  alypin)  are  used,  and  the  analgesia  is  more  satisfactory  than 
that  produced  by  cocain  in  2  per  cent  solution.  The  alypin  should  be 
allo^ved  to  remain  in  the  un'thra  for  ten  minutes  before  beginning 
manipulations. 

It  is  rarely  necessary  to  anesthetize  the  bladder  itself  if  the  posterior 
urethra  and  bladder  neck  be  properly  anesthetized.  Antipyrin  solution 
and  other  solutions  have  been  recommended  for  bladder  anesthetization. 
Probably  as  satisfactory  as  any  is  4  drams  of  a  1-  or  2-per-cent  alypin 
solution. 

It  is  well  to  remember  that  the  gentler  the  manipulations  the  longer 
the  anesthesia  lasts.  At  most  a  good  anesthesia  lasts  but  half  an 
hour. 

Bladder  Preparation — The  minimal  bladder  capacity  in  which  I  iiave 
performed  cystoscopy  is  50  c.c.  If  the  capacity  is  even  less  than  this 
cystoscopy  may  be  attempted  under  general  anesthesia. 

'  John  A.  Wyeth,  M.D.,  Folia  Urologica,  March,  1908.  The  patient  was  suffering 
from  "  a  close  stricture  "  of  the  urethra.  "  In  order  to  deaden  in  a  measure  the  pain 
which  would  be  caused  by  the  introduction  of  a  catheter  I  threw  a  dram  of  two  {)er 
cent  solution  cocain  in  the  urethra,  where  it  remained  for  about  a  minute.  ...  I  then 
attempted  to  find  the  opening  (in  the  urethra)  with  a  Banks's  whalebone  dilating  fili- 
form bougie.  This  effort  lasted  probal)ly  ten  or  fifteen  minutes  and  was  unsuccessful. 
...  I  desisted  for  a  short  while,  and  as  he  complained  of  great  pain  in  the  first  trial,  I 
introduced  a  small  quantity  of  the  same  solution  of  cocain,  but  this  had  scarcely  left 
the  point  of  the  injection  syringe,  when  he  complained  of  a  peculiar  fainting  sensation, 
placed  one  hand  on  the  chest  in  the  region  of  his  heart,  and  was  immediately  seized  with 
convulsive  movements  and  expired. within  one  or  two  minutes."  .\s  nothing  was  men- 
tioned in  the  autopsy  report  about  sUitus  lympfuiticus  I  assume  this  to  be  a  case  of 
cocain  poisoning. 
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The  solutions  used  for  irrigating  and  tilling  tlu'  lihnMcr  fur  cysto 
scopic  work  are  boric  solution  (3  per  cent),  normal  salt  solution,  or 
water,  all  of  them  sterile  and  warm. 

The  bladder  may  be  irrigated  by  means  of  a  catheter  of  rul)l)er  or 
silk,  and  the  cystoscope  introduced  thereafter;  but  the  better  way,  in- 
volving the  passage  of  but  one  instrument,  is  to  introduce  the  cystoscope 
immediately  and  to  irrigate  the  bladder  through  the  sheath  or  irrigat- 
ing attachment.  This  procedure  is  of  course  not  possible  when  cysto- 
scopes  are  used  in  which  the  telescopic  portion  is  not  separable  from  the 
sheath. 

In  irrigating  the  bladder,  either  through  the  sheath  of  the  cystoscope 
or  through  a  catheter,  only  small  quantities  of  fluid  (50  c.c.)  should  be 
used  at  a  time.  The  bladder  should  not  be  filled  to  its  capacity  and 
then  emptied.  The  reason  for  this  is  that  if  a  bladder  contains  much 
pus,  the  pus  settles  to  the  bladder  base,  and  the  bladder  is  much  more 
quickly  cleansed  with  small  quantities  of  fluid,  frequently  introduced. 
This  is  specially  so  if  pus  is  being  rapidly  excreted  into  the  bladder 
from  the  kidneys.^  When  the  return  flow  is  entirely  clear,  as  shown  by 
holding  the  fluid  in  a  clean  glass  up  to  the  light,  the  telescopic  portion 
of  the  cj^stoscope  is  introduced  and  the  bladder  filled  to  its  capacity 
through  the  irrigating  attachment.  Our  method  has  always  been  to  ask 
the  patient  to  tell  when  he  feels  a  slight  desire  to  urinate.  The  bladder 
is  iwt  to  be  filled  beyond  this  point. 

By  irrigating  through  the  sheath  of  the  cystoscope  instead  of  through 
a  catheter,  practically  every  bladder  may  be  cystoscoped,  if  the  patient 
can  be  sufficiently  anesthetized.  Moreover,  by  this  method  the  time  of 
cystoscopy  or  ureteral  eatheterisra  is  reduced  about  one  half. 

Testing  the  Instrument — Before  the  introduction  of  the  instrument 
into  the  bladder  the  cystoscope  should  be  attached  to  the  rheostat  and 
the  light  tested.  The  cause  of  the  failure  of  light  is  most  frequently 
found,  if  the  light  is  not  burned  out,  in  the  contact  between  the  light 
and  the  instrument.  This  is  remedied  in  unscrewing  the  lamp  and  ele- 
vating the  wire  with  a  knife  blade  and,  if  necessary,  cleaning  the  con- 
tact piece  in  the  cystoscope.  Another  source  is  short-circuiting  by  the 
entrance  of  water  between  the  lamp  and  the  cystoscoj^e.  To  avoid  tliis 
the  screw  of  the  lamp  may  be  lubricated  with  vaselin  before  being 
screwed  home.  The  contact  between  the  connecting  cord  and  the  cysto- 
scope may  also  be  faulty.  This  contact  may  be  unclean  or  wet.  As  the 
source  of  the  failure  of  light  may  be  in  the  cord  itself,  it  is  well  to  have 
an  extra  reserve  cord.  Other  defects  must  be  remedied  by  the  instru- 
ment maker. 

'  Irrigations  with  cold  solutionn  seem  to  have  some  effect  in  (HininishinR  the  fre<]uency 
and  force  of  the  ureteral  contractions,  and  thus  aiding  in  cleansing  a  bladder  where  the 
pus  is  of  renal  origin. 
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If  the  lig'lit  works  it  is  turned  uj)  to  the  desired  height  l)efore  the  in- 
trodnetittn  of  the  cystoscojie.  In  this  way  we  know  liow  much  light  is 
on  and  also  that  we  shall  jji-ohahlj  burn  out  the  light  if  we  turn  on  much 
more  current.' 

Lubrication. — Sterile  glycerin  is  an  ideal  lubi-icant.  If  alypin  lubri- 
cant has  been  injected  no  furllier  lubricant  is  required. 

Introduction  of  the  Instrument — There  are  a  very  few  cases  in  which 
it  is  im})ossible  to  inti'oduc(»  the  cystoscope.  But  improvement  in  con- 
struction has  nmde  the  modern  instrument  smooth  and  round,  and  these 
cases  have  become  rare.  The  two  places  where  the  cystoscope  may  give 
trouble  are  at  the  cut-off  muscle  and  in  the  prostatic  nrethra.  If,  in 
spite  of  extreme  care  and  gentleness,  the  cystoscope  does  not  pass  the 
cut-off  muscle,  the  folhnving  ex])edients  are  nsed: 

First,  have  the  patient  breathe  in  and  out  ra^jidly,  Init  gently  ("  pant 
like  a  dog");  second,  exert  deep  pressure  in  the  suprapubic  region; 
third,  place  a  finger  in  the  rectum,  which  acts  as  a  guide  and  also  re- 
laxes the  cut-off  muscle.  This  rectal  finger  nniy  also  help  to  guide  the 
cystosco])e  thi-ough  the  prostatic  urethra. 

Removal  and  Irrigation — Removal  of  the  cystoscope  is  much  easier 
than  the  introduction,  and  the  steps  are  simply  reversed.  Before  re- 
moval it  is  well  to  empty  the  bladder  of  its  fluid  and  inject  one  or  two 
ounces  of  silver  nitrate  (1:10,000)  or  other  antiseptic  solution  (pro- 
targol,  0.5  per  cent)  in  the  bladder,  Avhich  the  patient  passes  after  the 
instniiiient  is  reuHived. 

Indications  for  Cystoscopy — 1.  All  cases  of  hematuria  or  pyuria  not 
urethral  in  origin, 

2.  All  cases  (exce]:)t  acute  cystitis)  where  the  symptoms  or  physical 
signs  point  to  involvement  of  the  bladder,  ureters,  or  kidneys. 

3.  A^Hiroses  of  the  urinary  organs,  to  determine,  if  possible,  their 
origin. 

4.  Various  perivesical  conditions,  to  determine  if  the  bladder  is 
involved  ;  as,  for  exam])le,  in  uterine  carcinoma. 

Contra-indications  to  Cystoscopy — The  contraindications  have  be- 
come fe\v(!r  as  the  technic  has  improved. 

1.  Acute  inflammatory  conditions  of  the  urethra,  l)ladder,  prostate, 
seminal  vesicles,  or  epididymis. 

2.  Hare  septic  cases  in  old  ])eoi)le ;  v..  g.,  sepsis  from  prostatic 
retention,  when  the  genei-al  condition  of  the  patient  is  poor.  In 
these  cases  a  preliminary  drainage  of  the  bladder  shoidd  precede  the 
cystoscopy. 


'  With  the  modern  incandescent  lamps  burning  out  of  lamps  should  be  practically 
unknown.  In  the  past  four  years  during  some  hundreds  of  cystoscopies  we  have  burned 
out  but  two  or  three  lights  and  this  because  of  our  own  carelessness. 
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Dangers  and  Difficulties  of  Cystoscopy — Most  of  these  have  been  al- 
ready dealt  with.  Careful  sterilization  and  bladder  irrigation  after  the 
cystoscopy  should  prevent  infection  in  almost  all  cases.  Burns  of  the 
bladder  are  perfectly  possible  with  the  modern 
cold  lamps,  but  care  in  not  keeping  the  lamp  in 
contact  with  the  bladder  for  any  length  of  time 
will  prevent  this.  I  have  never  seen  a  burn. 
Some  of  the  presumably  cold  lamps  are  really 
hot.  All  lamps  should  be  tested  as  to  whether 
they  are  really  cold  by  holding  them  between  the 
fingers  when  lighted. 
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Obturator. 


('atlu'terizing  telescope. 

Fig,  32. — Brown-Buerger  Cystoscope.     (Buerger.) 
(Observation  telescope  not  shown.) 


OBTAINING   THE   SEPARATED    URINES    FROM   EITHER   KIDNEY    57 

OBTAINING    THE    SEPARATED    URINES    FROM    EITHER 

KIDNEY 

Ureteral  Catiieterism 

Instruments. — The  two  types  are  the  prismatic  and  direct.  The 
best  instriniieuts  in  onr  experience  are  the  Brown-Buerger  prismatic 
and  the  Tilden  Brown  direct  (Figs.  32  and  33).  Both  of  these  instni- 
iiients  have  a  round  outer  sheath  with  a  removable  catheter-carrying 
telescope,  with  grooves  for  two  ureteral  catheters.  The  size  of  the  Brown- 
Buerger  is  22  F.,  carrying  two  5  F.  catheters,  and  24  F.,  with  two  7  F. 
catheters.    The  Tilden  Brown  is  22  F.,  with  tubes  for  two  6  F.  catheters. 
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Fig.  33. — The  Brow^x  Composite  Cystoscope.  A.  T.  V.  T.  Indirect  view  catlicter  tele- 
scope. S.  &  D.  V.  T.  Slieath  with  direct  v-iew  catheter  telescope  inserted.  B.  S.  & 
I.  V.  T.  Sheath  with  indirect  view  catheter  telescope  inserted.  D.  V.  T.  Direct  view 
catheter  telescope. 

Both  instruments  have  observation  telescopes  which  may  be  used 
prior  to  the  urcitcriil  catiieterism.  In  the  Browni-Buerger,  the  Albarran 
lever  has  been  utilized  to  deflect  the  ureter  catheter.  This  lever  is  not 
necessary  in  the  direct  instrument.    Both  instruments  are  irrigating. 
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Fig.  34. — Flute- 
tipped  Cathe- 
ter. Eyes  at 
A,  B,  C. 


Fig.  35.  —  Pin 
Corking  Cath- 
eter. 


The  principal  (litl'crcnccs  lietAvcon  these  two  typos  of  cystoscopes  are: 
First,  the  ureteral  orifice  is  much  more  easilij  found  with  the  prismatic 
cystoscope.     Second,  after  the  orifice  is  found  it  is  easier  to  introduce 
the    ureter  catheter    irilJi    the   direct   cys- 
toscope. 

Ureter  Catheters. — The  l)est  type  of 
urc^tcr  catheter  is  that  used  by  Albarran, 
with  the  fliitelike  terminal  and  two  lateral 
openings  (Fig.  34).  If  these  be  marked 
off  in  centimeters,  with  an  especial  mark 
every  5  centimeters,  the  depth  to  which 
they  are  introduced  into  the  nreter  may 
be  easily  noted.  If  these  catheters  are 
of  sufficient  size  (generally  5,  6,  or  7 
F.),  extra-catheter  flow  may  be  excluded, 
and  we  obtain  all  the  nrine  from  either 
kidney.  The  !Nitze  balloon  catheters  are  impracticable. 
Technic  of  Ureteral  Catheterism  with  the  Prismatic  Cysto- 
scope.— First  find  the  ureters.  The  ureters  are  connected  by  a  ridge, 
the  interureteral  ridge,  which  forms  the  posterior  boundary  of  trigone. 
The  trigone  is  a  flat  area,  difl^erentiated  from  the  rest  of  the  bladder  by 
its  marked  vascularity.  Posterior  to  the  trigone,  the  bladder  falls  away 
to  form  the  bas  fond.  The  interureteral  ridge,  therefore,  has  three 
landmarks :  it  is  at  the  base  of  the  bladder,  it  is  at  the  point  where  the 
very  vascular  trigone  meets  the  less  vascular  bas  fond,  and  posterior  to 
the  ridge  the  bladder  dips  down. 

To  find  the  ridge  the  beak  of  the  cystoscope  is  pointed  directly  down 
in  the  median  line  (Fig.  36  ^)  and  the  bas  fond  is  seen.  Now  the  cysto- 
scope is  withdrawn  until  the  line  of  denuirkation  between  the  vascular 
trigone  and  the  less  vascular  bas  fond  is  seen  (Fig.  37  ^).  This  is  the 
interureteral  ridge.  Occasionally  the  ocular  end  oi  the  cystoscope  has  to 
be  considerably  depressed  to  bring  the  interureteral  ridge  in  view,  and 
occasionally  the  position  of  the  ridge  is  taken  by  an  enlarged  middle  lobe 
of  the  prostate  (PI.  III).  Having  found  this  ridge,  the  cystoscope  is 
rotated  (Fig.  36  -),  following  the  ridge,  and  at  its  end  the  ureter  is 
found  (Fig.  37  -).  When  the  ureter  is  first  seen  it  is  generally  small 
(Fig.  37  ^)  and  a  considerable  distance  away  from  the  cystoscope,  and, 
therefore,  im]iossible  to  catheterize.  Keeping  the  ureter  in  view,  the 
entire  vesicle  end  of  the  cystoscope  is  now  moved  laterally  toward  the  ori- 
fice (to  the  right  or  left,  according  to  which  ureter)  by  moving  the  ocular 
end  away  from  the  side  to  be  catheterized  (Fig.  36  ^).-^ 

1  This  is  the  one  accurate  way  to  find  the  ureter  and  the  method  (described  by  Ja- 
coby,  Folio  Urologica,  June,  1907,  p.  89)  may  be  likened  to  finding  the  appendix  by 
following  the  muscular  bands  of  the  large  intestine. 
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To  be  in  proper  position  for  catlieterism,  the  ureter  should  occupy 
approximately  one  fourth  of  the  entire  width  of  the  cystoscopic  field. 
The  cystoscope  should  not  be  too  near  the  ureter  to  blur  the  field  of 
vision.     When  in  ])osition  for  catheterism  it  is  as  in  Fig.  36  ^. 

After  the  ureter  has  been  found  and  is  in  position  for  catheterism, 
the  technic  is  as  follows,  as  described  by  Jkierger.^ 

1.  The  ureteral  opening  is  found  and  the  ocular  end  of  the  cystoscope 
is  brought  slightly  to  the  opposite  side  of  the  patient.  By  raising  the  shaft 
the  ureteral  slit  is  made  to  occupy  a  point  just  below  the  center  of  the 
tield.  This  position  must  be  rigidly  maintained  during  the  next  two  steps. 
It  is  best  to  get  a  picture  of  the  ureter  which  is  about  the  normal  size; 
this  is  obtained  when  the  objective  is  at  a  distance  of  1  to  ^-  inches. 

2.  After  the  deflector  has  been  slightly  raised  (just  sufficient  to  prevent 
the  catheter  from  hugging  the  lens)  the  catheter  is  pushed  forward  about 
1  to  1.5  cm.  beyond  the  limit  of  the  field.  Xow  the  catheter  appears 
enlarged,  for  it  lies  close  to  the  prism. 

3.  The  deviation  is  gradually  increased  by  raising  the  deflector,  the 
movement  of  the  catheter  in  the  field  being  observed  during  this  procedure. 
The  tip  of  the  catheter  now  comes  into  view,  first  appearing  at  the  bottom 
of  the  field  and  gradually  traveling  upward,  its  size  diminishing  at  the 
same  time.  When  its  tip  is  a  sJiort  distance  above  the  ureter,  it  is  usually 
in  the  proper  position;  in  reality  it  then  lies  in  front  (nearer  the  neck  of 
the  bladder),  above,  and  slightly  to  the  inner  side  of  the  ureteral  mouth. 

4.  By  now  raising  the  shaft  of  the  instrument,  and  at  the  same  time 
passing  it  farther  into  the  bladder,  the  tip  of  the  catheter  is  made  to  enter 
the  mouth  of  the  ureter.  Therefore  the  cystoscope  and  the  catheter  as  a 
whole  travel  toward  the  opening  and  not  the  catheter  alone.  When  the 
catheter  has  engaged  the  ureteral  opening  it  is  pushed  a  short  distance 
forward,  the  defiector  is  depressed  somewhat,  and,  by  still  further  raising 
the  ocular,  the  introduction  of  the  catheter  becomes  easy. 

Various  modifications  of  this  method  are  indicated  with  abnormal 
placings  of  the  ureteral  orifices.  For  example,  when  the  trigone  is  dis- 
torted by  prostatic  enlargement,  the  ideal  position  of  the  ureters  in  the 
cystoscopic  field  can  only  be  approximated.  These  modifications  can 
only  be  learned  by  experience. 

Ureteral  Catheterism  -with  the  Direct  Cystoscope. — The  in- 
terurcteral  ridge  is  not  as  distinctly  seen  with  the  direct  cystoscope  as 
with  the  prismatic.  Starting  with  the  cystoscope  in  the  median  line,  the 
posterior  boundary  of  the  vascidar  trigone,  the  interureteral  ridge  is 
sought.      If  this  is  found,  the  ocular  end  of  the  cystoscope  is  moved 

^  {Annah  of  Surgery,  February,  11)09.)  This  description  applies  directly  to  the 
Brown-Buerger  cystoscope,  but  the  same  technic  is  used  with  any  prismatic  catheteriz- 
ing  cystoscope. 
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laterally  (away  from  the  ureter  to  be  (^atlieterized)  through  an  are  of 
15  to  20  degi-ees,  following  the  ridge.  If  the  interureteral  ridge  cannot 
be  j)lainly  seen,  the  vesical  end  of  the  cystoscope  is  slowdy  swept  over  the 
area  which  the  ureter  should  occupy  until  the  ureter  is  seen. 

When  the  ureter  is  found,  it  is  generally  easy  to  pass  the  catheter 
iiit(»  it.  Sometimes  the  ocular  end  of  the  cystoscope  has  to  he  consid- 
erably raised  to  accomplish  this,  especially  if  there  be  an  enlargement  of 
the  median  lobe  of  the  prostate. 

Unilateral  or  Bilateral  Catheterism. — There  are  two  methods 
(.f  determining  the  condition  of  either  kidney.  First,  by  estimating 
the  functional  capacity.  Second,  by  a  study  of  the  urine,  especially 
microscopically.  To  accurately  determine  the  functional  capacity  of 
the  kidneys,^  the  total  quantity  of  the  urine  excreted  by  either  kidney 
is  necessary  and  extra-catheter  flow  from  either  kidney  must  be  ex- 
eluded. 

Also,  there  are  different  problems  to  be  solved  in  different  cases,  viz. : 
1.  If  the  bladder  is  normal,  is  one  of  the  two  kidneys  nonnal,  and 
which  one  ?  2.  If  the  bladder  is  diseased,  is  one  or  both  of  the  kidneys 
diseased  ? 

To  meet  these  conditions  we  have  adopted  the  following  procedure : 

1.  Bilateral  catheterism  is  performed  when  it  is  suspected,  from 
the  symptoms  or  the  appearance  of  the  ureteral  orifices,  that  both  kid- 
neys are  affected ;  always  in  cases  of  bladder  retention,  as  these  are  the 
cases  in  which  bilateral  infection  is  most  apt  to  occur.  Also  when  cys- 
titis is  present  and  it  is  desired  to  exclude  the  upper  urinary  tract  as  a 
source  of  the  bladder  infection. 

2.  Unilateral  catheterism  is  performed  if,  on  observation,  one  ureter 
is  diseased  and  the  other  normal,  the  normal  ureter  being  catheterized. 
If  both  ureters  are  apparently  normal,  the  ureter  is  catheterized  which 
corresponds  to  the  side  presumed  nonnal  from  the  symptoms. 

When  unilateral  catheterism  is  performed,  an  Albarran  catheter  as 
large  as  the  ureter  can  admit  (generally  5,  6,  or  7  F.)  is  introduced  for 
a  distance  of  15  to  20  cm.  When  the  ureteral  catheter  is  in  place  1  c.c.- 
of  indigo-carmin  solution  is  injected  into  the  ureter  catheter  and  allowed 
to  flow  out  again.  During  this  time  (two  to  three  minutes)  the  ureteral 
mouth  is  watched  through  the  cystoscope,  to  observe  if  any  blue  appears 
alongside  the  catheter.  If  it  does,  a  larger  catheter  is  introduced.  If 
not,  the  catheter-carrying  telescope  is  first  removed,  and  then  the  sheath 
and  a  bladder  catheter  is  inserted.  Thus  we  obtain  all  the  urine  fi-nm 
either  kidnev. 


'  That  is,  as  nearly  accurately  as  is  possible  with  our  present  methods. 
*  If  too  much  fluid  is  injected  it  will  leak  l)y  the  catheter,  whether  there  is  normal 
extra-catheter  flow  or  not. 
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Indications  for  Ureteral  Catheterism. — 1.  All  cases  whose 
syinptonis,  plivsieni  signs,  or  nriiiarv  fiiuliiigs  suggest  surgical  disease 
of  the  kidneys  or  ureters. 

2.  All  cases  of  urinary  tuberculosis, 

3.  All  cases  of  intractable  cystitis,  to  exclude  the  kidneys  as  tlie 
source  of  the  infection. 

4.  Cases  of  suspected  ureteral  stone  to  ascertain  the  ])Osition  of  the 
stone;  or  to  see  if  the  ureter  is  permeable;  or  to  dilate  the  ureter  to  facil- 
itate the  passage  of  a  stone;  or  to  indicate  the  position  of  the  ureters  in 
an  X-ray  picture. 

Conirn-liulK-at'ums  to  Ureteral  Catheterism. — These  are  the  same  as 
for  cystoscojiy. 

Dangers  and  Difl&culties. — The  danger  always  first  mentioned 
with  ureteral  catlieterism  is  infection  of  the  ureter  and  kidney  from  the 
ureter  catheter.  1  have  never  seen  any  case  wdiere  I  had  reason  to  be- 
lieve this  had  occurred.  If,  because  of  the  condition  of  the  patient,  its 
possibility  is  suggested,  either  the  normal  appearing  ureter  should  be 
catheterized  (there  being  less  danger  of  infection  than  if  a  catheter 
be  introduced  into  the  diseased  ureter),  or  urinary  separation  should  be 
performed.  If  ureteral  catheterism  is  done,  when  the  catheter  is  re- 
moved 5  to  10  c.c.  of  silver  nitrate  (1:1,000)  should  be  injected  as 
the  catheter  is  withdrawn, 

UeINAKY    SEPARATIOlSr 

The  instrument  of  Luys  seems  to  be  the  only  practical  urinary  sepa- 
rator,^ I  have  used  this  instrument  in  a  series  of  nearly  fifty  cases  with 
entirely  trustworthy  results. 

The  Instrument. — The  Luys  instrument  (see  Fig.  38),  when 
ready  for  introduction  into  the  bladder  (A),  has  the  form  of  a  Benique 
metal  sound  and  corresponds  to  21,  French  scale.  The  portion  from  d 
to  e  (A)  is  the  intravesical  part.  The  entire  instrument  may  be  sepa- 
rated into  three  ])ortions,  one  central  and  two  external.  A  long,  slender 
glove-finger  of  ruhht'r  is  fitted  over  the  central  portion,  which  in  its  in- 
travesical part  contains  a  fine  chain.  By  a  mechanism  at  c  (A)  the 
chain  may  be  tightened  and  the  rubber  covering  it  put  on  the  stretch,  so 
forming  a  diaphrag-m  wdiich,  when  the  instrument  is  in  position,  divides 
the  bladder  into  halves  (B),  The  lower  portion  of  the  rubber  dia- 
phragm comes  in  contact  with  the  bladder  wall  at  /  (P)).  The  two  ex- 
ternal portions  of  the  separator  are  tubes  througli  which  the  separated 
"urine  flows.      These  tid)es   have  each   three   fenestrations   on   the   side 

'  Having  failed  to  obtain  satisfactory  results  from  the  separators  of  Harris  and  of 
Cathelin,  and  having  seen  much  better  results  with  the  Luys  separator,  I  can  warmly 
approve  the  above  statement. — Keyes. 
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toward   tlic  riil)l»ci'  dia])lira^i;iii,  iui'   tlic  eiilrance  o(.   the   uriiic;   I'roiii  the 
ureters. 

A\'licii    \hc   s(']iaTat<>i'   lias   Ix'cn    introduce*!    and    the   diaphragm  ad- 
justed, tJie  eni})ty  bhidder,  hy  virtue  of  its  ninseuhir  action,  gras|)s  the 


Fig.  38. — Lxjys  Separator.     A.  With  diaphragm  dopressod  for  introduction  and  extraction. 
B.   Diai^hragni  elevated  as  when  instrmnent  is  in  bladder. 

separator,  the  right  ureter  emptying  its  urine  on  one  side  close  to  the 
diaphragm,  and  the  left  on  the  other  side. 

The  child's  separator  is  17  F.  in  size,  and  has  a  slightly  ditferent 
curve. 

Technic  of  Separation. — The  hladder  should  be  cysloscoprd,  if 
jwssihle,  before,  the  scixindion.  The  separator  is  sterilized  hy  hoiling. 
It  must  he  examined  Ijefore  using  to  see  that  hotli  tuhes  of  the  separator 
are  peimieahle ;  that  their  lumen  is  not  narrowed  by  dirt,  rust,  etc.  The 
rnbljcr  memhrane  must  he  examined  for  perforations  hoth  l)efore  and 
after  using.  The  minimal  hhuhler  ca})acity  in  which  I  have  used  the 
separator  is  50  c.c. 

Introduction — The  separator  liaving  l)een  sterilized,  the  uretln-a 
anesthetized,  and  genitals  and  blachUn*  prejiared  under  aseptic  ])recau- 
tions,  the  ])atient  is  ready  for  its  introduction.  Tlie  patit^nt  should  he 
in  the  position  described  for  cystoscopy.^ 

With  women  the  introduction  is  very  sim])le  and  as  a  rule  painless. 
T  he  tip  of  the  separator  is  inserted  into  tlu;  urethi'a  as  a  sound  or  cathe- 
ter, and  the  instrument,  following  the  curve  of  tlm  urethra,  glides  into 
the  bladder.  N'aginal  ])alj)ation  may  be  employed  to  verify  its  position, 
hut  1  have  seldom  found  this  necessary. 

With  men  the  inli'oduction  is  more  difficult  and  more  painful.  The 
instrument  is  introduced  into  the  male  urethra  in  the  same  manner  as  a 
lienique  sound  until  the  ti])  is  at  the  prostatic  urethra.  Then  slowly 
and  with  much  care  the  handle  of  the  instrument  is  de])ressed,  there 
being  at  the  same  time  a  constant  and  steady  pressure  along  the  axis  of 

'  It  is  essential  that  the  patient  be  in  a  semi-rccunibent  position.     Otherwise  the 
separation  is  not  elTectual. 
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the  soparator.  With  or  without  a  slight  jump  tlie  so])arator  enters  the 
bhuldei",  whereupon  tlie  handle  sliouhl  be  elevated. 

The  diaphragm  should  be  adjusted  and  the  handle  of  the  separator 
gently  raised  until  the  intravesical  portion  meets  resistance  along  the 
lower  bladder  wall.  When  the  separation  has  been  completed  the  dia- 
phragm should  be  lowered  and  the  instrument  removed,  reversing  the 
steps  of  introduction. 

With  the  separator  in  position  the  adjusting  of  the  diaphragm  causes 
little  or  no  pain.  If  the  separator  is  not  entirely  within  the  bladder,  the 
elevation  of  the  diaphragm  causes  trauma  of  the  vesical  sphincter.  When 
this  is  the  case  much  pain  is  usually  caused  by  screwing  up  the  dia- 
phragm, and  bleeding  occurs  and  will  become  manifest  in  the  urine  that 
flows  from  the  tubes  of  the  sej)arator. 

Before  the  instrument  is  entirely  within  the  bladder,  fluid  begins  to 
run  irregularly  from  the  tubes. 

It  has  been  my  custom  to  stop  the  flow  of  boric  solution  from  the 
tubes  until  the  separator  is  wholly  within  the  bladder  and  the  diaphragm 
adjusted,  these  manipulations  being  less  likely  to  cause  trauma  to  the 
mucous  membrane  if  fluid  be  wdthin  the  bladder. 

Indications  for  Urinary  Separation. — 1.  In  those  cases  where 
the  ureteral  oritices  are  obscured  by  cystitis,  or  in  which  the  rapid  excre- 
tion of  pus  or  blood  into  the  bladder  clouds  the  bladder  fluid  and  so 
prevents  ureteral  catheterism. 

2.  In  those  rare  cases  where  infection  from  a  ureteral  catheter  is 
feared. 

3.  In  children. 

Contra-indications. — 1.  Those  cases  in  which  the  bladder  ca- 
pacity is  less  than  :iO  to  30  c.c. 

2.  Cases  where  the  base  or  neck  of  the  bladder  is  distorted  by  marked 
prostatic  hypertrophy ;  extreme  anteversion  or  anteflexion  of  the  uterus ; 
certain  uterine  tumors;  marked  cystocele. 

3.  Cases  in  which  the  urethra  is  not  penetrable  to  the  instrument. 
These  include  cases  in  the  male,  where  the  rigid  or  contracted  bladder 
neck  prevents  the  introduction  of  the  separator. 

4.  Those  cases  where  an  extended  examination  of  the  functional  kid- 
ney capacity,  as,  e.  g.,  experimental  polyuria,  is  desired. 

5.  Tlie  presence  of  cystitis  is  not  a  contra-indi cation  to  urinary  sepa- 
ration. In  these  cases  all  of  the  urine  is  obtained  from  either  kidney, 
from  which  an  estimate  of  the  functional  capacity  may  be  obtained.  In 
a  series  of  cases,  in  which  cystitis  was  present,  the  microscopical  exam- 
ination of  the  separated  specimens  gave  an  exact  index  of  the  condition 
found  at  operation. 
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OTHER    METHODS    OF    EXAMINATION 

If  cystoscopy,  ureteral  catheterism,  and  urinary  separation  all  fail 
there  are  still  other  methods  of  much  value  in  determining  which  kid- 
ney is  diseased  and  the  extent  of  the  disease.  These  in  order  of  their 
value  may  he  classified  as  follows: 

1.  Methods  to  determine  the  functional  capacity  of  both  kidneys. 

2.  Kadiography. 

3.  Palpation  of  both  kidneys  at  operation. 

"  Renal  ])alpatory  allniminuria "  should  not  be  included  in  this 
class,  as  it  is  of  no  worth. 

1.  Functional  Activity  of  Both  Kidneys. — Methods  to  deter- 
mine the  funetiunal  capacity  of  both  kidneys  acting  as  a  unit.  (See 
Chapter  VI. 

(d)  Any  one  of  the  qualitative  methods  to  determine  the  kidney 
capacity  may  be  used,  and  a  catheter  introduced  into  the  bladder. 
Such  are  phloridzin  and  indigo  carmin.  The  time  which  it  takes  to 
excrete  either  of  these  substances  into  the  bladder  corresponds  to  the 
time  that  the  least  diseased  of  the  two  kidneys  can  excrete  the  suV 
stance.  Therefore,  if  sugar  be  excreted  in  normal  time  after  phlo- 
ridzin injection  (say  twenty  minutes),  this  suggests  that  one  of  the 
kidneys  is  working  normally.  If  the  time  of  excretion  be  retard- 
ed to  forty,  fifty,  sixty  minutes  or  more  we  have  to  resort  to  other 
methods. 

{h)  Quantitative  tests  arc  ''experimental  polyuria,"  an.d  possibly 
the  accurate  measuring  of  the  tw'enty-four-hour  intake  and  excretion  of 
nitrogen.     (See  Chapter  VI.) 

When  these  qualitative  or  quantitative  methods  have  been  used  we 
get  an  idea  of  the  work  the  better  of  the  two  kidneys  is  performing,  and 
whether  it,  alone,  can  stand  nephrectomy  of  its  fellow,  and  will  take  up 
the  body  work  after  the  removal  of  the  diseased  kidney. 

Having  gained  this,  the  symptoms  or  physical  signis  nuiy  indicate 
which  kidney  is  diseased,  if  not,  we  havt;  to  turn  to  radiography  or 
palpation  of  both  kidneys  at  o])ei'atiou. 

2.  Radiography. — A  good  radiogra])li  fnay  definitely  indicate 
which  kidney  is  the  site  of  pyonephrosis,  or  contains  a  stone.  Slight 
kidney  affections,  unless  cnleiilons,  arc  not  sliown  by  radiogra])hy. 

3.  Palpation  of  the  kidneys  at  the  time  of  operation  may 
reveal  the  presence  of  two  kidneys,  but  not  the  degree  of  involvement, 
and  often  not  even  which  one  is  diseased.  If  one  kidney  is  a  mere 
pus  sack,  this  can  generally  be  made  out  by  palpation.  This  procedure 
should  be  used  only  as  a  last  resort  when  all  others  fail,  and  only  to  in- 
dicate that  two  kidneys  are  present. 

6 
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THE    NORMAL    BLADDER 

The  capacity  of  the  normal  bhulder,  male  or  female,  is  about  150  c.c. 
The  trigone  of  the  normal  bladder  is  fixed,  distention  of  the  bladder 
having  no  effect  npon  its  position.  Because  of  this  an  excellent  view  of 
the  ureteral  orifices  may  be  obtained,  even  if  the  bladder  contains  a  very 
small  amount  of  fluid.  In  contrast  to  this,  examination  of  the  vault  of 
a  bladder  in  which  there  is  a  small  amount  of  fluid  is  difiicult. 

Upon  introducing  the  prismatic  cystoscope  the  vault  of  the  bladder 
is  first  examined.  At  the  apex  of  the  bladder  is  often  seen  an  air  bubble, 
the  air  having  been  introduced  during  the  bladder  irrigation.  This 
must  not  be  mistaken  for  a  tumor  mass  or  other  pathological  formation. 
The  cystoscope  is  now  withdrawn  until  the  bladder  sphincter  is  reached, 
and  the  urethral  orifice  is  seen.  The  lateral  walls  are  examined,  and 
finally  the  has  fond  and  the  ureteral  orifices. 

In  a  normal  bladder  the  ureteral  orifices  are  almost  always  exactly 
opposite  each  other  and  are  seen  at  the  extremities  of  the  interureteral 
ridge,  with  the  cystoscope  pointing  to  about  "  four  o'clock  "  (left  ureter) 
and  "  eight  o'clock  "  (right  ureter)  respectively.  If  the  right  ureter  is 
found,  for  example,  its  fellow  may  be  found  in  a  majority  of  instances 
by  simply  turning  the  beak  of  the  cystoscope  as  many  degrees  to  the  left 
of  the  median  line  as  it  was  to  the  right. 

With  patience  almost  all  of  the  bladder  may  be  examined.^  But  a 
small  part  of  the  trigone,  the  posterior,  can  be  examined  with  the  pris- 
matic cystoscope. 

The  mucous  membrane  of  a  normal  bladder  is  yellowish-gray  in  color 
and  the  blood  vessels  may  be  seen,  red  and  distinct.  In  the  reddish 
trigone  there  are  many  vessels  wdiich,  appearing  in  any  other  part  of  the 
bladder,  would  indicate  acute  congestion. 

THE    ABNORMAL    BLADDER 

Under  this  heading  will  be  discussed  abnormalities  in  conformation. 
Abnormalities  as  regards  inflammation,  tumors,  etc.,  will  be  discussed 
under  their  rcsju'ctive  headings. 

Male. — 1.  Ureters. — The  trigone  witli  the  ureters  at  either  angle 
maintain  an  almost  mathematically  fixed  position  in  the  majority  of  eases. 
This  position  is  well  shown  in  Figs.  80  and  37.  The  most  frequent  cause 
of  distortion  of  the  trigone  and  ureteral  orifices  is  enlargement  of  the 
prostate.     This  may  be  but  a  moderate  median  lobe  enlargement,  as  in 

*  That  part  of  the  bladder  base  directly  opposite  the  urethra  cannot  be  seen  by  the 
prismatic  cystoscope.  But  nothing  of  importance  is  to  be  seen  in  this  resjion  except 
tumor.  Unless  tumor  is  suspected,  therefore,  complete  examination  requires  only  a 
prismatic  instrument. 
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ri.  Ill,  wIkm'c  the  position  of  the  interureteral  har  is  lakeii  by  the  eii- 
hirged  median  lobe  (not  really,  but  as  seen  cystoseoi)ically)  ;  or  the  pros- 
tatic enlargement  may  be  so  decided  and  irregular  as  to  entirely  distort 
tiie  relative  position  of  the  ureters,  even  to  the  point  of  wholly  obscur- 
ing them. 

An  advanced  tuberculous  process  of  one  ureter  may  cause  consider- 
able retraction  of  that  ureter  and  pull  the  whole  trigone  to  one  side. 
The  ureters  are  found,  however,  on  the  interureteral  ridge. 

Abnornud  implantations  of  the  ureter  orifices  are  nearly  always 
found  in  relation  to  the  interureteral  ridge.  If  there  is  a  double  ureter 
the  second  member  terminates  in  the  trigone  between  the  normal  orifice 
and  the  urethra. 

2.  Prostatic  Enlargement — The  only  way  to  determine  accurately 
the  intravesical  prostatic  enlargement  is  by  the  cystoscope.  Young  has 
jierfected  this  method.  Often  when  no  rectal  enlargement  is  felt  in  a 
])atient  giving  symptoms  of  prostatism,  the  cystoscope  will  reveal  pros- 
tatic enlargement,  intra vesically  (PI.  III). 

3.  Tumors  and  Inflammatory  Conditions,  External  to  the  Bladder. — 
These  conditions  may  cause  depressions  of  the  bladder,  and  if  they  are 
attached  to  the  bladder  may  cause  circulatory  changes  in  the  bladder 
wall,  such  as  swelling  of  the  mucous  membrane,  hemorrhagic  areas,  vari- 
cosities of  the  vessels,  bullous  edema,  or  tumor  fornlation  of  the  bladder 
itself.  These  circulatory  changes  nuiy  he  of  considerable  importance 
in  diagnosing  whether  a  tumor  mass  external  to  the  bladder  is  really 
attached  to  the  bladder  wall.  The  changes  are,  however,  so  like  those 
apjxiaring  with  simple  intlammatory  conditions  of  the  bladder  that  care 
has  to  be  used  in  making  sucii  a  diagnosis.  PI.  I,  Fig.  4,  shows  the  cys- 
tosco])ic  appearance  of  a  uterine  carcinouui  de])ressing  the  bladder  wall. 

Female. — Almormalities  in  conformation  of  the  female  bladder  are 
discussed  in  Chapter  XLVIII. 


CHAPTER    VI 
ESTIMATION    OF    THE    RENAL   FUNCTION 

Study  of  the  excretory  activity  of  the  kidneys  in  order  to  detect  im- 
pairment of  this  function  is  the  chief  ohject  of  every  urinalysis,  whether 
by  the  uroh:)gist  or  by  the  general  practitioner.  Estimation  of  the  quan- 
tity of  urine  for  twenty-four  hours,  of  the  urea  or  nitrogen  output,  of 
the  specific  gravity,  taken  in  connection  with  analysis  for  sugar  and 
albumin,  and  microscopic  examination  of  the  centrifuged  sediment,  form 
the  usual  basis  for  this  study.  But  although  these  familiar  tests  usually 
show  whether  or  not  the  kidneys  are  diseased  and  whether  their  function 
is  impaired,  thej  may  often  mislead  both  from  an  anatomical  and  from 
a  physiological  point  of  view.  R.  Cabot's  investigations  at  the  Massa- 
chusetts General  Hospital  illustrate  the  fact  that  many  ])atients  die  with 
interstitial  or  parenchymatous  ne})hritis  who,  during  life,  showed  few  or 
none  oi  the  urinary  changes  considered  characteristic  of  these  diseases. 

But  although  such  uncertainties  are  of  peculiar  interest  to  the  urol- 
ogist, his  complaint  is  not  quite  that  of  the  general  practitioner.  The 
kidney  in  urology  is  the  kidney  injured  by  retention  or  by  infection ; 
the  fact  of  renal  disease  is  in  most  of  these  cases  evident  enough,  but  the 
extent  and  (li.strihution  of  the  disease  are  ascertained  with  dithcuhy. 

Are  both  kidneys  diseased  ?  If  nephrectomy  is  contemplated,  will 
the  remaining  kidney  be  adequate  to  sustain  life?  Does  a  given  pain 
arise  in  the  kidney  or  in  some  adjoining  viscus  ?  These  questions  illus- 
trate the  s]:)ecial  requirements  of  the  urologist  and  dcuiaud  : 

I.  Examination  of  the  urines  ()l)tained  se]iarately  from  the  t\v(»  kid- 
neys, and 

IT.  Estimation,  from  this  examination,  of  the  functional  capacity  of 
each  kidney — (a)  whether  it  is  absent  or  present;  (h)  wlu^ther  its  func- 
tion is  impaired  at  all,  (c)  or  whether  this  is  so  impaired  that  in  the 
event  of  nephrectomy  the  patient  would  die  tlii'ougli  insuthcieucy  of  the 
remaining  kidney. 

The  urines  from  the  two  kidneys  may  be  separated  by  ureteral  cathe- 
terization or  by  one  of  the  so-called  se])arators  or  segregators.  The  com- 
parative merits  of  these  instruments  have  been  discussed  in  Chapter  V. 

Estinuition  of  the  functional  capacity  of  (^acli  kidney  from  the  urine 
thus  obtained,  to  be  accurat(%  must  be  founded  upon  a  knowledge  of  the 
G8 
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ovncral  priueijiles  not  only  of  iiroloi>y  and  i-cual  pathology,  but  also  upon 
an  apin'cciation  of  the  physiologic  and  pathologic  variations  of  the  renal 
function,  and  especially  the  changes  that  may  be  accidentally  or  inten- 
tionally induced  in  it  by  examination. 

PHYSIOLOGIC    AND    PATHOLOGIC    CHANGES    IN    THE 
RENAL    FUNCTION 

Physiologic  Variations. — So  incessant  are  the  physiologic  varia- 
tions in  (puintity  and  (juality  of  the  urine  that  examination  of  a  given 
specimen  gives  no  clew  to  the  nature  of  the  total  "  twenty -four-hours' 
urine."  This  accepted  axiom  is  preeminently  applicable  to  specimens 
obtained  by  the  ureter  catheter.  One  cannot  infer  from  them,  in  any 
but  the  most  general  way,  the  average  amount  or  quality  of  the  urine. 

The  result  of  these  physiologic  variations  is,  generally  speaking, 
I'itlier  increase  in  s])ecific  gravity  and  contained  solids  (urea,  chlorids, 
etc.),  with  a  corresponding  decrease  in  quantity,  or  a  decrease  in  density 
with  a  corres])onding  increase  in  (pumtity.  In  other  words,  the  variation 
is  one  of  dilution  more  than  anything  else;  the  solids  vary  little,  the 
water  much.  Yet  the  ratio  is  not  absolute;  the  solids,  though  varying 
less  than  the  water,  do  vary  to  an  indeterminate  degree. 

The  causes  of  these  variations  are  innumerable.  The  chief  ones  may 
be  classified  as  follows: 

Causes  of  Concentration — Heat,  exercise,  fever,  starvation,  and  es- 
pecially de]iiM\ation  of  water. 

Causes  of  Dilution. — Drinking  (especially  of  alcohol),  eating,  and 
various  irritations  of  the  nervous  system  (e.  g.,  hysterical  polyuria). 

The  following  table  expresses  roughly  the  average  urinary  output  of 
a  healthy  adult  man  in  twenty-four  hours.  This  corresponds  to  a  urea 
output  of  25  or  oO  gm.  a  day.  But  wide  physiologic  variations  from 
this  average  ai'e  ])ossible.  The  daily  average  of  urea  excreted  by  a 
liealthy  person  may  even  fall  as  low  as  10  or  12  gm.  for  short  periods 
and  in  exceptional  instances. 

Women  excrete  ratliei'  less  urea  and  often  much  less  water  than  men. 

Normal  T\vi:nty-four-Hour  Urinary  Output 

QUANTITV  DkNSITY 

3,()()()  c.c 1  .()()1> 

2,500  c.c 1.011 

2,000  c.c 1  ()i:{ 

1,700  c.c 1  OH) 

1,.')00  c.c 1    (lis 

1, :?"){)  c.c 1  020 

1 ,2r)0  c.c 1 .  022 

1,100  c.c 1 .02.") 

1,000  c.c 1 .  027 

900  c.c J  .030 
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Pathologic  Variations. —  Kndi  disease  and  diathesis  has  its  in- 
fluence u])(>n  the  excretion  of  the  kidneys.  Bnt  we  are  interested  only  in 
those  variations  in  the  composition  of  the  nrine  indnced  by  disease  of 
the  kitlney  itself,  and  this  only  in  a  restricted  sense.  We  are  not  for  the 
moment  studying  the  abnormal  constituents  (crystals,  pus,  etc.)  found 
in  the  urine,  from  a  diseased  kidney,  but  only  the  variation  in  the  func- 
tional capacity,  the  ability  to  excrete  water  and  solids,  of  such  a  kidney. 

The  pathological  variations  thus  to  be  considered  are : 

(1)  Eifect  of  destruction  of  or  disease  in  one  kidney  upon  its  healthy 
fellow, 

(2)  Effect  upon  the  function  of  a  kidney  of  disease  in  itself. 

Effect  of  Destruction  of  or  Disease  in  the  Opposite  Kidney. — Two  condi- 
tions are  possible :  the  kidney  may  be  completely  destroyed  by  disease 
(or  removed  by  operation),  or  it  may  be  the  seat  of  active  disease. 

The  effect  of  destruction  or  removal  of  one  kidney  is  to  require  an  ex- 
cess of  work  from  the  other.  If  life  is  to  continue,  the  remaining  kidney 
must  take  up  this  work.  Consequently  it  hypertrophies.  The  glomeruli 
increase  in  size,  the  epithelia  of  the  tTd)ules  hypertrophy,  the  kidney 
as  a  whole  grows  much  larger,  the  secretion  of  the  single  kidney  soon 
becomes  equivalent  both  in  solids  and  in  water  to  that  of  two  normal 
kidneys.  Yet  there  is  no  new  formation  of  glomeruli,  of  tubules,  or  of 
epithelium.^ 

On  the  other  hand,  while  the  effect  of  disease  in  one  hidney  is  primar- 
ily to  place  upon  the  other  an  extra  burden  of  excretion  and  to  excite  in 
it  a  sufficient  hyjiertrophy  to  compensate  for  the  excretory  power  lost  by 
the  diseased  organ,  this  tendency  to  hypertrophy  may  be  markedly  im- 
paired by  the  call  upon  the  healthy  kidney  to  excrete  not  only  the  nornud 
excretory  products  Avhich  its  fellow  cannot  care  for,  but  also  the  ab- 
normal products  of  the  disease  in  its  fellow.  This  impairment  is  most 
marked  in  cases  of  suppurative  nephritis  (pyelonephritis,  tuberculosis, 
etc. ) . 

In  such  diseases  we  endeavor  by  nephrotomy  or  nephrectomy  not 
only  to  check  the  disease  in  the  inflamed  kidney,  not  only  to  prevent  any 
further  absorption  of  toxic  products  from  it,  but  also  to  relieve  the 
healthy  kidney  of  the  necessity  of  eliminating  these  products,  and  of  the 
danger  of  being  overwhelmed  by  them. 

The  phenomenon  of  toxic  inhibition  of  a  nornial  kidney  is  most 
strikingly  illustrated  by  the  so-called  "  reflex  anuria  "  (p.  4'U)  (though 
in  this  instance  the  "  normal  "  kidney  is  never  quite  absolutely  normal). 
But  the  same  phenomenon  may  be  observed  by  means  of  urctcval  cathe- 
terization before  and  after  almost  any  nei)hrotomy  or  nei)hrectomy  suc- 

'  The  opposite  theory  maintained  by  Tillmanns  and  Tuffier  was  disproved  by  Albar- 
ran  {Presse  m,(d.,  1899). 
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cessfnlly  pcrfoniied  for  renal  snjipuration.  As  soon  as  the  healthy  orijjan 
rallies  from  tlie  depression  followini;-  anesthesia  it  proceeds  to  excrete 
more  and  more  solids;  i.  e.,  its  functional  activity  beconu^s  <»reater  and 
greater,  and  this  rally  is  proportional  to  the  relief  afforcknl  by  drainage 
or  removal  of  its  fellow. 

Effect  upon  the  Function  of  a  Kidney  from  Disease  within  Itself Dis- 
ease in  a  kidney  affects  the  (n-gan  in  two  distinct  ways : 

(1)  The  disease  impairs  function  by  destroying  the  parenchyma. 
Thus  it  is  well  known  that  interstitial  nephritis  may  exist  for  many 
years  and  yet  im})air  the  function  of  the  kidney  only  slightly,  if  at  all, 
while  parenchymatous  ne])hritis  prom])tly  and  gravely  impairs  renal 
activity.  Now  the  nephritis  due  to  pathogenic  microorganisms  is  both 
interstitial  and  parenchynuitous ;  but,  inasmuch  as  it  always  destroys 
parenchyma  to  a  greater  or  less  degree,  the  important  lesions  of  microbic 
nephritis  are  the  parenchymatous  lesions:  surgical  nephritis  is  paren- 
chymatous ne})liritis  in  its  effect  u]ion  the  renal  function. 

(2)  Upon  the  renuiining  parenchyma,  ujion  that  part  of  the  kidney — 
namely,  that  is  not  diseased,  the  effect  of  the  nephritis  is  precisely  the 
same  as  though  the  inflammation  were  in  the  opjiosite  kidney.  The  func- 
tion of  the  parenchyma  is  somewhat  inhil)ited  by  the  effort  to  transmit 
the  poisons  elaborated  in  the  diseased  portions  of  the  organ,  and  at  the 
same  time  there  is  a  tendency  to  compensatory  hyjiertrophy  of  the  epi- 
thelium and  of  the  glomeruli  quite  as  marked  as  though  the  disease  were 
upon  the  other  side. 

As  a  result  of  these  conditions  the  diseased  kidney  is,  as  it  were, 
constantly  striving  to  keep  up  to  the  demand  upon  its  capacity.  Instead 
of  working  calmly  and  quietly  most  of  the  time  and  working  especially 
hard  when  called  upon  by  some  physiologic  strain  (e.  g.,  food  or  drink), 
it  is  always  straining  with  its  impaired  equipment  to  take  its  share  in  a 
task  of  exertion  calculated  to  impair  (temporarily,  at  least)  the  func- 
tion of  a  fully  equi])]XMl,  normal  kidney. 

Clinically,  therefore,  the  diseased  kidney  does  less  woi-k  and  shows 
less  resiliency  than  its  normal  fellow.  It  reacts  less  than  its  felh)w  to 
the  normal  physiologic  stimuli.  Its  outj)ut  is  relatively  insuthcic^it  and 
rebitively  constant.  The  more  widespread  the  destruction  of  parenchijtna 
the  more  co7istant  does  the  urinary  output  remain. 

Hence  the  integrity  of  function  and  of  ])arenchyma  in  a  kidney  may 
be  measured  not  alone  by  its  excretion  of  solids,  but  also  by  its  response 
to  physiologic  stimuli,  ^^hen  the  function  of  one  kidney  is  impaired 
and  that  of  its  fellow  uni)npaired,  the  physiolocjic  variations  in  the 
quantity  and  quality  of  the  total  urine  occur  chiefly  in  the  urine  from 
tlie  sound  kidney,  and,  further,  the  constancy  of  the  excretion  of  a  kid- 
ney under  physiologic  stinmiation  is  a  measure  of  the  impairment  of  its 
function. 
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Tims,  if  the  urine  from  the  two  kidneys  is  se])rtr;iteJ  liy  ureteral 
catheterism,  and  while  the  catheters  arc  in  ])lace,  the  kidneys  are  stimu- 
lated (e.  g.,  by  the  drinking  of  several  glasses  of  water),  the  i'f'sultant 
changes  in  the  urine  will  appear  chieliy  in  the  urine  of  the  nornuil,  or 
more  normal,  kidney,  and  the  lack  of  variation  in  either  or  in  both  kid- 
neys is  an  ind(;x  to  the  impairment  of  the  renal  function. 

These  important  clinical  deductions  were  first  fully  worked  out  by 
Albarran.^ 

They  have  been  verified  by  a  number  of  reports,-  and  even  Kapsam- 
mer,^  who  seriously  questions  their  applicability  in  practice,  admits  that 
reflex  polyuria  (p.  74),  the  most  confusing  element,  occurs  chiefly  in 
kidneys  the  seat  of  compensatory  hypertrophy ;  i.  e.,  in  relatively  normal 
kidneys. 

DURATION  .OF    AND    ESSENTIAL    PRELIMINARIES    TO 
THE    EXAMINATION 

Duration. — From  the  preceding  observations  it  might  seem  that  in 
a  given  space  of  time  two  entirely  normal  kidneys  should  excrete  urine 
precisely  similar  both  in  quantity  and  in  quality.  But  physiologic  laws 
defy  mathematics,  and  although  in  the  long  run  two  normal  kidneys  do 
perform  exactly  the  same  amount  of  work,  they  accomplish  this  in  an 
intermittent  and  irregular  way.  Animal  experiments  and  ureter  cathe- 
terism show  that  in  several  senses  there  is  alternation  in  ureteral  peristal- 
sis. The  drip  from  the  ureteral  catheters  is  usually  alternate  on  the  two 
sides ;  one  side  may  stop  working  for  a  time,  while  the  other  drips  rap- 
idly- ;  or  the  drip  from  one  side  may  be  much  slower  than  that  from  the 
other.  These  irregularities  of  function  are  so  marked  during  the  first 
ten  minutes  of  the  examination  (owing  to  reflex  disturbance  by  the 
passage  of  cystoscope  and  catheter)  that  it  is  customary  to  disregard  the 
urine  passed  during  this  interval  in  quantitative  estimations.  But 
thereafter,  if  the  kidneys  be  normal,  the  urinary  output  of  the  two  kid- 
neys, though  irregular  and  unequal  in  ten-  or  fifteen-minute  intervals, 
compensates  in  the  succeeding  few  minutes,  so  that  if  we  estimate  the 
urine  by  twenty-  or  thirty-minute  intervals  the  output  is  almost  equiva- 
lent on  the  two  sides,  and  the  longer  the  interval  the  more  precise  this 
equivalence. 

Albarran  has  shown  that  in  \hc  first  half  h(»ur  variations  in  qmintity 
of  urine  excreted  simultaiieously  by  two  normal  kidneys  often  reach  10 

'They  are  discussed  in  his  "Explorations  des  fonctions  ronalos,"  Paris,  100.5,  the 
most  brilliant  and  complete  exposition  of  this  subject  yet  pul>lished. 

2  Von  Illyes  and  Kovesi,  Bcrl.  klin.  Worhcnschr.,  April  7,  1002;  Strauss,  Miinrh.  nird. 
Wochcnachr.,  l!)()li;  Nicoldysen,  Norsk  Mag.  f.  Laegevidcnskabcn,  190G,  No.  11. 

2  Nierenchirurgie,  i,  1907. 
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per  cent  to  oO  j)er  cent,  but,  if  the  urine  is  collected  for  an  hour  the  varia- 
tion falls  within  10  per  cent.  Similarly,  the  difference  in  simultaneous 
urea  excretion  may  reach  (>.4r)  gm.  per  liter  in  fifteen  minutes  (though 
this  is  in  large  measure  compensated  by  the  difference  in  the  quality  of 
urine  excreted,  the  polyuria  being  naturally  associated  with  a  low  pro- 
portion of  solids),  but  is  much  less  in  longer  periods. 

For  this  reason  Albarran  insists  that,  in  order  adequately  to  estimate 
the  function  of  each  kidney,  the  catheters  must  remain  in  place  at  least 
two  hours. 

So  prolonged  a  catheterism  is  unnecessary  in  most  instances,  though 
occasionally  required  in  doubtful  "  border  line  "  cases. 

Subsequent  investigations  collated  and  confirmed  by  Kapsammer  go 
to  show  that  ureter  catheterism  of  from  thirty  to  sixty  minutes  suffices 
in  almost  every  instance. 

Preliminaries. — In  order  to  eliminate  artificial  and  physiologic 
variations  from  the  urine  excreted  by  the  two  kidneys^,  certain  prelim- 
inaries to  ureter  catheterism  must  be  observed : 

The  kidneys  must  not  he  palpated  before  the  test.  Schreiber  ^  found 
that  the  kidneys  show  distinct  though  transitory  evidence  of  traumatism 
after  palpation.  Thus  he  observed  transitory  albuminuria  (reaching  in 
one  instance  3  per  cent  by  volume),  beginning  within  ten  minutes  and 
usually  ceasing  within  two  hours  in  39  out  of  42  patients  whose  kidneys 
he  palj)ated.  Hence,  the  kidneys  should  not  be  palpated  within  the  two 
hours  before  examination,  and  it  is  preferable  that  at  least  twenty-four 
hours  should  intervene. 

The  patient  should  neiilier  eat  nor  drink  anything  for  two  or  more 
hours  before  the  test.  Albarran's  curves  show  very  plainly  the  prompt 
polyuria  that  follows  a  meal  and  lasts  for  several  hours  thereafter.  He 
also  s1k»ws  a  sharp  rise  in  the  amount  of  urine  excreted  immediately 
after  drinking  a  few  glasses  of  water.  This  polyuria  disappears  within 
two  hours.  The  patient  should  therefore  neither  eat  nor  drink  anylhing 
for  at  least  two  hours  before  the  test. 

A  twenty-four-hour  specimen  should  be  collected  and  analyzed  im- 
mediately before  the  test.     The  reason  for  this  is  obvious. 

VARIATIONS    INDUCED    BY    THE    EXAMINATION 

Even  the  beginner  is  impressed  by  tlie  fact  that  immediately  after 
introduction  of  a  ureteral  catheter  the  urinary  excretion  is,  for  a  few 
minutes,  likely  to  be  extremely  slow.     This  reflex  inliibition  of  the  kid- 

1  Zcitschr.  f.  klin.  ^f(r^..  V.)M,  Iv,  r,r>.  Monino  {Gnz.  degli  (hp.,  1903,  xxix)  and 
Zhehofski  (Kousnk!/  ]'r(U<li,  X()veml>er  11,  190(3)  have  mado  similar  ol)sorvations. 
The  latter  finds  a  parallel  between  the  resulting  albuminuria  and  the  condition  of  the 
kidney. 
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iK'v  function  does  not,  however,  last  more  than  five  or  ten  niinntes  as  a 
rule ;  thereafter  the  urine  issues  at  what  may  be  considered  a  normal 
rate. 

But  exceptionally  there  may  be  prolonged  reflex  anuria  or  oliguria, 
or  this  may  give  place  to  polyuria. 

Reflex  Oliguria  or  Anuria. — This  is  not  often  a  disturbing 
factor.^  Anuria  from  a  normal  kidney  never  lasts  more  than  ten  min- 
utes and  oliguria  scarcely  longer.  But  our  examinations  are  habitually 
made  upon  abnormal  kidneys,  and  these,  very  exceptionally,  may  show 
anuria  or  oliguria  of  much  greater  duration.  Indeed,  I  was  once  mis- 
led in  a  case  of  susj^ected  renal  tuberculosis  by  a  total  anuria  lasting 
half  an  hour  (the  patency  of  tlie  catheter  having  been  assured  by  the  re- 
flux of  injected  fluid)  into  the  assumption  that  there  was  a  closed  pyo- 
nephrosis on  the  right  side.  But  exploration,  though  it  revealed  a  right 
kidney  the  seat  of  chronic  nephritis  with  a  congested  and  slightly  di- 
lated pelvis,  revealed  no  recognizable  tubercular  lesions  (a  section  of 
renal  tissue  showed  only  interstitial  and  parenchymatous  nephritis),  and 
the  issue  of  blood  with  the  l)ladder  urine  for  several  days  after  the 
operation  confirmed  the  belief  that  the  ureter  was  patent.  I  know  of  no 
other  instance  of  such  prolonged  reflex  catheteral  anuria  even  from  a 
diseased  kidney. 

That  the  urine  segrcgator  causes  a  more  marked  anui-ia  than 
the  ureteral  catheter  (as  alleged  by  Albarran)  I  do  not  believe.^ 
Slight  variations  may  result  from  either  instrumentation.  A  cathe- 
ter introduced  into  one  ureter  may  aifect  the  function  of  the  opposite 
kidney. 

Reflex  Polyuria. — The  reflex  polyuria  excited  by  the  ureter  cathe- 
ter is  an  important  and,  to  some  extent,  an  undetermined  factor  in  the 
estimation  of  renal  function.  Kapsammer  has  repeatedly  insisted  that 
this  polyuria  is  so  common  and  so  abundant  as  to  distort  any  quantita- 
tive analysis.  Thus  he  states  that  ''  variations  in  the  secretion  of  urine 
excited  by  the  ureter  catheter  concern  chiefly  the  excretion  of  water; 
the  excretion  of  solids  varies  little,  if  at  all.  Since,  therefore,  reflex 
polyuria  implies  only  an  increased  output  of  water,  the  output  of  solids 
remaining  undisturbed,  difficulties  arise  in  the  inter]iretatioii  of  the 
functional  activity  of  the  kidneys  that  markedly  im})air  tlie  value  of  ccr- 
tain  (quantitative)  methods  of  examination.'" 

Our  own  observations  lead  us  to  believe  that  although  the  variation 
in  excretion  during  catheterism  is  such  that  from  the  urine  obtained  in 
one  or  two  hours  by  ureteral  catheter  it  is  im])ossil)l(>  accurately  to  esti- 
mate the  twenty-four-hour  output  cither  of  tluids  of  of  solids,  this  is  due 


*  If  the  urine  obtained  during  the  first  ten  or  fifteen  minutes  is  discarded. 
^  Cf.  Barringer,  Surgery,  Gyn.  and  Obstet.,  Dec,  1908,  p.  651. 
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ratlior  to  plijsioloj>i('al  than  to  catlieteral  variations.  Wc  have  already 
noted  the  increase  in  the  anionnt  of  water  excreted  after  a  meal  or  even 
after  a  drink  of  water,  and  the  "  hysterical  polyuria  "  that  afflicts  many 
persons  in  moments  of  excitement  has  long  been  recognized.  To  these 
two  factors,  rather  than  to  any  special  polyuria  induced  by  the  ureter 
catheter,  we  attril)utc  such  variations  as  we  have  seen.^ 

Experimental  Polyuria. — A  most  important  field  has  been 
opened  by  Albarran's  study  of  the  difference  between  the  action  of  a 
healthy  and  a  functionally  (and  anatomically)  impaired  kidney. 

To  quote  his  own  words :  "  When  only  one  of  the  kidneys  is  dis- 
eased, or  one  is  diseased  more  than  the  other,  disturbances  of  the  urinary 
function  influence  its  excretion  less  than  that  of  its  fellow,  so  that  the 
disparity  in  excretion  is  accentuated  chiefly  by  variations  in  the  excretion 
of  the  healthy  kidney."  By  artificially  stimulating  the  renal  function 
he  makes  this  fact,  the  nature  of  which  ^ve  have  studied  in  the  preceding 
paragraphs,  a  basis  for  his  "  experimental  polyuria  "  test  of  renal  func- 
tion. 

THE    TESTS    OF    URINARY    FUNCTION 

It  were  a  waste  of  time  to  enumerate  and  discuss  all  the  various 
methods  that  have  been  employed  in  the  effort  to  determine  the  relative 
capacity  of  each  kidney  through  analysis  of  the  urine  drawn  by  ureteral 
catheter  or  urine  segregator.  The  greater  number  have  passed  from  cur- 
rent practice,  and  undoubtedly  some  that  remain  will  not  find  favor  a 
decade  from  now.  We  may  therefore  confine  our  attention  to  those 
tests  tliat  enjoy  some  repute  at  present.  These  we  may  group  in  four 
classes,  viz. : 

I.  Routine  Urinalysis — Quantity. 

Quality. 
Albumin. 
]\Iicroscopic  analysis. 

II.  Normal  Urinary  Elimination — Specific  gravity. 

Freezing   point    (of   the    urine 

and  of  the  blood). 
Urea  and  nitrogen. 
(Hilorids. 

III.  Elimination  of  Drugs — Methylene  blue. 

Phloridzin. 

Indigo  carmin  (Chromocystoscopy). 

IV.  Artificial  Urinary  Elimination — Experimental  polyuria. 

*  Perhaps  the  fact  that  Kapsammer  considers  it  essential  to  keep  the  cystoscope 
in  place  and  the  bladder  distended  with  fluid  throughout  the  examination  makes  reflex 
polyuria  more  marked  in  his  cases. 
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We  sli.ill  take  up  each  test,  in  lui'ii,  (IcscriMiii;  llic  tcclinic  when  this  is 
imt'ainiliar,  and  brioliy  noting  its  probable  advantages  and  disadvantages. 

E\ery  specimen  obtained  by  nreteral  catheter  mnst  be  put  through 
a  certain  routine  analysis.  The  least  that  can  be  done  is  to  note  its 
quantity,  its  urea  content,  its  all)uniin  content,  and  the  cellular  and 
crystalline  substances  mingled  with  it. 

The  necessity  for  an  albumin  test  and  a  microscopic  examination  is 
obvious.  These  tests  have  no  direct  bearing  u])on  the  question  of  renal 
function,  but  are  essential  to  a  correct  diagnosis  of  the  nature  of  the 
renal  lesion. 

In  the  majority  of  instances  the  equation  between  quantity  and 
density  of  the  urine  excreted  by  the  two  kidneys  sutKces  without  any 
further  test  to  indicate  which  kidney  is  the  more  diseased.  Thus  w^e 
often  find  tliat  one  kidney  either  eliminates  no  urine  at  all,  or  eliminates 
urine  markedly  inferior  both  in  quantity  and  quality  to  that  of  its  fel- 
low. But  there  is  often  question,  especially  if  ne})hrectomy  is  contem- 
plated, of  the  quality  of  the  sounder  kidney.  It  may  be  the  better  of 
the  two  and  yet  incapable  of  supporting  the  total  task  of  elimination 
unaided  by  its  w^eaker  fellow.  Moreover,  in  a  large  minority  of  cases 
the  mere  analysis  of  quantity  and  density  may  be  confusing  or  mis- 
leading by  revealing,  for  example,  a  large  quantity  of  dilute  uriiie  from 
one  kidney  and  a  small  quantity  of  dense  urine  from  the  other,  a  con- 
dition requiring  further  investigation  to  explain  its  cause. 

Quantity 

The  average  quantity  of  urine  excreted  in  one  hour  by  each  normal 
kidney  is  about  ■ii)  c.c,  but  the  "  normal  "  excretion  of  water  by  a 
healthy  kidney  varies  even  more  widely  than  the  ''  normal  "  pulse  rate. 
For  five  or  ten  minutes,  it  may  cease  altogether ;  indeed,  neurologists 
report  instances  of  hysterical  anuria  of  several  days'  duration,  but  such 
freaks  need  not  be  considered  in  routine  work. 

The  duration  of  anuria  up  to  ten  ininutes  in  a  healthy  l-idney  and 
up  to  half  an  hour  i)i  a  diseased,  kidney  tnay  he  due  to  purely  funetional 
eauses.  If  anuria  lasts  more  than  ten  minutes  we  may  conclude  that 
the  kidney  is  diseased;  if  more  than  half  an  hour,  that  it  is  not  func- 
tionating. 

When  both  kidneys  are  noruial,  oliguria,  i.  (\,  a  marked  diminution 
in  the  out])ut  of  one  kidney  as  conqiared  to  the  other,  does  not  usually 
last  nioi'e  than  half  an  hour,  and  is  compensated  for  l)y  polyuria  during 
the  sccdiul  half  hour.  Marked  and  pci'sislcut.  oliguria  on  one  side  (less 
than  10  c.c.  an  hour)  is,  in  our  exju-i-icuce,  always  ass(»ciate(l  with  other 
evidences  of  disease  in  that  kidney.  ISuch  marked  oliguria  we  have  not 
seen  in  any  normal  case. 


THE   TESTS   OF   URINARY   FUNCTION  77 

Polviii'ia,  wlicii  not  due  to  eating  or  drinking,  niay  l)e  reflex  (p.  74) 
or  due  to  disease.  While  it  is  the  general  rule  that  a  diseased  kidney 
secretes  less  urine  than  its  normal  or  more  normal  fellow,  there  are 
notable  exceptions  to  this  rule.  Constant,  unvarying  oliguria  on  the 
diseased  side,  even  under  the  experimental  polyuria  test,  means  that 
])ractieally  the  whole  parenchyma  of  the  kidney  is  diseased.  In  such 
grave  maladies  as  hydronephrosis,  pyelonephritis  (whether  calculous  or 
not),  neo|)lasni,  and  tuberculosis,  the  affected  kidney  may  still  contain 
large  areas  of  normal  or  even  of  hypertrophied  parenchyma.  Such  a 
kidney  is  subject,  in  some  measure,  at  least,  to  reflex  or  experimental 
polyuria,  and  it  may  well  be  that  irritation  of  the  renal  pelvis  by  in- 
flanniuition  (pyelonephritis,  tuberculosis),  stone,  or  pressure  (hj^dro- 
nephrosis,  nephroptosis),  or  by  the  presence  of  the  ureter  catheter,  may 
excite  polyuria  from  the  diseased  kidney  at  the  time  of  the  examination. 

Thus,  among  108  examinations  Albarran  found  relative  polyuria  on 
the  sound  side  GO  times,  on  the  diseased  side  35  times,  while  the  quan- 
tity was  equal  8  times  and  varied  (sometimes  more  on  one  side,  some- 
times more  on  the  other)  5  times.  He  adds:  ''Polyuria  of  the  sound 
kidney,  com])ared  to  the  secretion  of  the  diseased  kidney,  is  habitually 
very  considerable  when  the  latter  is  gravely  diseased.  It  is  noteworthy, 
however,  that  in  pyelonephritis  and  renal  tuberculosis  a  kidney  the  seat 
of  marked  lesions  may  secrete  about  as  much  urine  as  its  fellow.  When 
the  lesion  is  not  a  grave  one,  j)olyuria  of  the  sound  kidney  is  less  marked, 
and  may  even  be  rcii^laced  by  polyuria  of  the  diseased  kidney." 

Quality 

In  every  branch  of  medicine  the  generally  accepted  method  of  deter- 
mining the  quality  of  the  urine  aiul  the  activity  of  the  kidney  function 
is  the  urea  test. 

The  specific  gravity  is,  to  be  sure,  the  actual  test  of  density;  but, 
apart  from  the  fact  that  the  s])ecific  gravity  measures  the  urinary  density 
as  influ(mced  by  various  adventitious  elements  (albumin,  glucose),  and 
therefore  cannot  bo  employed  in  connection  with  the  artificial  elimina- 
tion t(!sts,  the  difficulty  of  obtaining  sufficient  urine  in  a  given  ureter 
catheter  specimen  to  float  a  ureometer  considerably  restricts  the  appli- 
cability of  this  test.  The  various  total  and  difl'erential  nitrogen  tests 
have  not  yet  been  proven  sufficiently  superior  to  amend  for  the  com})lexity 
of  their  technic.  The  quantitative  estinuition  of  urinary  chlorids  is 
generally  acknowledged  to  be  a  method  inferior  to  the  urea  estimation. 

Of  the  remaining  methods  of  estimating  the  quality  of  the  renal 
function,  four  will  esj^cially  engage  our  attention,  viz.,  cryoscopy,  the 
phloridzin  test,  chromocystoscopy,  and  the  experimental  polyuria  test. 
The  methylene-blue  test  has,  on  account  of  its  complications,  been  quite 
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re|)lac('cl  by  the  pliloridziii  test.  Even  Albarran,  (he  clianipiuu  of  the 
blue  test,  states  that  "  comparative  study  of  the  elimination  of  methylene 
blue  by  the  two  kidneys  is  of  real  practical  importance  only  in  excep- 
tional instances." 

Cryoscopy 

The  determination  of  the  temjoerature  at  which  a  fluid  freezes  is  en- 
titled cryoscopy.  This  temperature  is  called  the  "  freezing  point,"  and 
is  symbolized  by  the  letter  A. 

Method  of  Estimating  the  Freezing  Point  of  the  Blood. — 
The  blood  is  drawn  by  venesection  or  by  scaritication  and  cupping.  The 
A  of  the  serum  obtained  by  cupping  is  0.02°  or  0.03°  C.  lower  than  the 
true  A.  This  difference  is  overcome  by  passing  a  stream  of  oxygen 
through  the  serum  for  about  five  minutes. 

About  5  c.c.  of  serum  is  required  for  the  test.  If  obtained  by  cup- 
ping, enough  may  usually  be  had  from  three  cups. 

The  cryoscopic  apparatus  consists  of  a  jar,  to  be  filled  with  ice  and 
salt,  in  the  midst  of  which  is  set  a  tube  containing  C([ual  jiarts  of  glycerin 
and  water  (a  mixture  that  remains  fluid  below  0°  C).  Within  this 
tube  is  suspended  a  still  smaller  tube  to  receive  the  fluid  whose  A  is  to 
be  tested,  and  in  which  is  placed  a  thermometer,  graduated  to  every 
hundredth  of  a  degree  Centigrade,  and  surrounded  by  a  platinum  spiral, 
with  a  long  handle,  to  be  used  for  the  purpose  of  agitating  the  fluid. 

The  jar  is  filled  with  salt  and  ice,  the  outer  tube  with  glycerin  and 
water,  the  inner  tube  with  enough  serum  to  cover  fully  the  l)ulb  of  the 
thermometer.  The  thermometer  bulb  is  sunk  into  the  serum.  As  the 
level  of  the  mercury  falls  toward  0°  C,  the  fluid  must  be  constantly  agi- 
tated until  its  temjierature  has  fallen  well  below  the  ])robable  freezing- 
point.  Then  the  thermometer  is  held  still  and  a  sliver  of  ice  dro])ped 
into  the  serum  to  hasten  freezing.  I'he  mei-cury  prom])tly  rises  to  a 
maximum,  which  it  holds  for  a  moment  l)efoi-('  falling  again  and  freez- 
ing.    The  monienfary  iiiaxinnnii  is  the  frerzin</  point 

The  accuracy  of  the  thermometer  should  be  tested  in  water  each 
time  it  is  to  be  used. 

Method  of  Estimating  the  Freezing  Point  of  Urine. —  This 
is  ])reciscly  the  same  as  the  maneuver  descrljx'd  aliove,  exci'pt  that  urine 
is  poured  into  the  inner  tube  instead  of  blood  serum. 

Object  of  Cryoscopy. —  The  A  of  a  solution  varies  inversely  with 
its  concentration.  The  greater  the  concentration,  the  lower  the  A.  Thus 
watery  solutions  have  a  A  below  0°  C.  The  A  varies  inversely  to  the 
specific  gravity,  for  the  former  measures  the  number  of  mohnmles  in  a 
solution,  while  the  latter  measur(>s  their  weight.  The  higher  the  si)ecifie 
gravity  the  b»wer  tlie  freezing  ])oinl. 
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Why,  then,  slioiild  we,  as  jji-actical  iiro] ovists,  hothcr  ahoiit  tlic  frccz- 
iug  })oint  i 

To  answer  this  question  reciuires  a  l)rief  review  of  the  history  of 
cryoscopv  as  a  test, of  urinarv  function. 

Disadvantage  of  Cryoscopy  of  the  Blood. — Cryoscopy  as  a 
test  of  renal  function  was  first  employed  hy  Koranyi.'  He  noted  the  A 
of  the  blood  serum  alone  and  in  connection  with  the  urinary  A.  Kum- 
mell  and  Rumpel  ^  have  published  the  most  extensive  study  yet  made 
of  the  importance  of  the  A  of  the  blood  and  urine  in  clinical  urology. 
Their  conclusions  are : 

1.  When  the  kidneys  are  normal  the  freezing  point  of  the  blood  re- 
mains constant  at  —  0.50°  C. 

2.  A  bilateral  kidney  lesion  increases  the  concentration  of  the  blood 
(lowers  the  A)  and  corres])ondingly  diminishes  the  concentration  of 
the  urine  (elevates  the  A). 

3.  A  unilateral  renal  lesion  does  not  disturb  the  concentration  of  the 
blood. 

4.  When  the  A  of  the  blood  falls  below  —  O.G°  C,  the  function  of 
both  kidneys  is  so  impaired  as  to  prohibit  nephrectomy. 

While  the  general  accuracy  of  these  conclusions  is  conceded,  their 
precise  clinical  applicability  has  been  abundantly  disproven.  Thus 
Israel  cites  a  case  whose  serum  A  was  0.55°  C,  although  one  kidney 
was  destroyed  and  the  other  ])yenei)hrotic.  Wiebreeht  has  seen  a  case 
with  a  single  kidney  almost  completely  destroyed  by  tuberculosis  and  a 
serum  A  of -0.50°  C.^ 

On  the  other  hand,  Koranyi  himself  has  reported  a  case  of  uni- 
lateral py(mephrosis  whose  blood  A  was  — 0.08°  C.  before  nephrectomy 
and  — 0.57°  C.  thereafter. 

Ilcnice  a  noruud  blood  A  is  no  ahsolute  proof  of  I'cnal  siifjicu'ncy ,  nor 
is  a  A  of  — 0.00°  C.  a  coniraind'i cation  to  nephrcctoriiy.  Indeed,  cry- 
oscopy of  the  blood  has  faih'd  to  ])rove  of  real  assistance  in  urology. 

Koranyi's  Theory  of  Urinary  Cryoscopy. — According  to 
Koran\i,  the  glomci'uli  tilter  from  the  blood,  a  solution  of  sodium  chlorid 
whicli  ])asses  into  the  canaliciili,  tlici'e  to  undei'go  two  changes.  It  be- 
comes more  concentrated  by  i'es(»r])tion  of  souk;  of  its  water,  and  it  gives 
U])  to  the  blood  sodium  chlorid  in  (ixchange  for  the  organic  urinary 
solids.     This  exchange  is  su|)])osed  to  take  place  molecule  for  molecule. 

The  temerity  of  reducing  physiologic  processes  to  mathematical  for- 
muhe  is  admirably  exem])litied  here.  Koranyi's  theory  fits  in  with 
many  accepted  beliefs,  but  it  does  not  stand  the  test  of  exjxn'iment.     Ac- 

'  Berl.  klin.  Wochenschr.,  1889,  p.  97. 

»  Beitrdge  z.  klin.  Chr.,  1903,  XXXVII,  7SS. 

»  Cf.  also  Beer,  Am.  J.  Med.  ScL,  Fel).  190G. 
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cording  to  it,  other  things  being  equal,  the  urine  containing  the 
most  organic  solids  contains  the  least  sodium  chlorid.  But  Albarran, 
by  ureter-catheter  comparison  of  the  urines  from  the  two  kidneys  of 
healthy  persons,  has  shown  that  exceptions  to  this  rule  are  about  as 
numerous  as  examples  of  its  accuracy  (9  cases  for  to  7  against). 

Cryoscopy  in  Current  Urologic  Practice/ — -The  Koranyi  for- 
mula -i^-TZT  is  no  longer  studied,   and  the  more  complex  formulas  of 

Claude  and  Balthazard,  of  Claude  and  Mautier,  and  of  Tessier  have  not 
achieved  even  a  temporary  popularity.  All  that  has  survived  is  the 
simple  A  and  the  quantitative  A  volume  (p.  82).  There  is  no  evi- 
dence to  prove  that  these  offer  any  advantage  over  Urea  and  U  V,  or 
over  Sp.  Gr.  and  Sp.  Gr.  V  except  by  way  of  cumulative  evidence. 

The  normal  urinary  A  =—1,2°  to  —1.6°  C,  but  varies  widely. 


The  Phlortdzin  Test 

Technic. — A  solution  of  phloridzin  is  injected  under  the  skin. 
Caspar  injects  1  c.c.  of  a  0.5-per-cent  solution  (containing  5  mgm.  of 
phloridzin).  Albarran  believes  it  necessary  to  inject  4  c.c.  (2  cgm.  of 
phloridzin).  Kapsammer  injects  1  c.c.  of  a  1-per-cent  solution.  I  have 
always  employed  this  dose.  To  avoid  precipitation  it  is  necessary  either 
to  add  33  per  cent  of  alcohol  or  to  warm  the  liquid  before  using  it. 
The  solution  is  sterilized  by  boiling. 

If  the  kidneys  are  normal  they  begin,  in  fifteen  to  thirty  minutes 
after  the  injection,  to  eliminate  glucose  and  continue  to  do  so  for  from 
two  to  four  hours  thereafter.  If  the  kidneys  are  diseased,  the  elimina- 
tion of  sugar  is  either  delayed  and  slight  or  absent.  Such  is  the  general 
rule ;  the  exceptions  we  shall  note  later. 

The  only  essential  condition  to  the  test  is  that  there  be  no  patho- 
logic glycosuria  present  at  the  time  it  is  made.  The  administration 
of  antipyrin,  jambul,  or  the  salicylates  delays  and  diuiinishes  phlo- 
ridzin glycosuria,  while  repetition  of  the  test  induces  an  increased 
reaction. 

Theory  of  Phloridzin  Glycosuria. — After  the  injection  of  5 
mgm.  of  phloridzin  the  normal  kidneys  habitually  excrete  1  to  2  gm.  of 
glucose.  .  That  so  great  an  amount  of  glucose  cannot  come  from  decom- 
position of  the  phloridzin  injected  is  self-evident.  That  the  glucose  is 
formed  chiefly,  if  not  wholly,  in  the  kidney  has  been  proven  by  the  in- 

'  An  excellent  description  of  cryoscopy  may  be  found  in  Boston  Med.  and  Surg.  J., 
December  4,  1902  (Bailey)  and  in  Phila.  Med.  J.,  March  21.  lOO:?  (Crim).  Recent 
original  puhlications  attacking  cryoscopy  have  appeared  in  Wien.  klin.  Wochen.'^chr., 
1904  (Kapsannncr) ;  Arch.  f.  klin.  Chrr.,  1006,  LXXIX,  No.  3  (Clairmont);  Bcitr.  f. 
klin.  Med.,  1908,  LXVI,  No.  4  (Steensma). 
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joction  of  pliloridziii  into  tlic  vessels  of  an  isohited  kidney.  ]Ienco 
pliloridzin  glycosuriu  has  been  taken  as  an  index  of  kidney  function. 
Caspar,  Kapsamnier,  and  otliers  see  in  this  test  the  ideal  evidence  of  the 
capacity  (»f  the  renal  ejiithelia  t(j  functionate. 

Phloridzin  in  Urology.— The  phlorid/in  test  of  urinary  func- 
tion, though  first  studied  by  Acliard  in  1899,  was  first  applied  to  the 
study  of  surgical  renal  disease  by  Caspar  and  Ilichter  in  1901.  These 
authors  draw  their  conclusions  from  comparative  tests  of  the  quantity 
of  glucose  contained  in  tlu;  urines  simultaneously  obtained  from  the  two 
kidneys  by  ureter  catheter  at  intervals  of  ten  minutes.  They  take  no 
account  of  the  quantity  of  sugar  eliminated  or  of  the  duration  of  the 
elimination,  but  only  of  its  onset  and  its  comparative  intensity  at  a 
given  moment.  (Indeed,  a  clinical  study  of  the  total  elimination  of 
sugar  and  of  the  duration  of  the  process  in  each  kidney  is  often  im- 
practicable.) 

Confirmation  of  the  observations  of  Caspar  rapidly  accumulated 
from  all  sides,  and  the  phloridzin  test  is  firmly  established  as  the  best 
""  artificial  elimination  "  test  ^  we  possess.  But  its  findings  may  be 
misleading.  It  is  very  sensitive  to  numy  disturbing  influences,  some 
known,  some  unknown,  and  wdiile  it  is  almost  without  exception 
true  that  an  early  (twenty  minutes)  and  generous  output  of  sugar 
guarantees  the  soundness  of  a  kidney,  it  is  not  true  that  a  retarded 
(45-minute)  glycosuria  proves  real  imjiairment  of  the  kidney  func- 
tion. Beer  has  recently  published  a  number  of  brilliant  examples 
of  the  effect  of  disease  in  the  opposite  kidney  in  retarding  glycosuria 
of  the  normal  kidney.^  I  have  successfully  performed  nephrectomy 
n])on  a  patient  whose  total  urine  showed  no  sugar  until  two  hours  after 
injection. 

In  short,  phloridzin  does  not  mislead  as  to  the  side  of  the  lesion, 
for  the  kidney  ivliose  glycosuria  is  the  more  delayed  or  feehle  is  always 
the  more  diseased;  but  it  does  mislead  as  to  the  extent  of  disease  in  either 
kidney,  since  nephrectomy  has  been  successfully  performed  in  the  face 
of  total  bilateral  absence  of  glycosuria.  On  the  other  hand,  an  early 
full  onset  of  glycosuria  is  excellent  though  not  infallible  testimony  to 
the  soundness  of  the  kidney.^ 

ClIROMOCYSTOSCOPY 

Teclinic. — Four  c.c  of  a  4-])er-cent  suspension  of  indigo  carmin 
(indigo  sulphate  of  sodium)  are  injected  into  the  muscle  of  the  buttock. 

'I.e.,  a  test  of  the  renal  excretion  of  some  substance  artificially  introduced  into 
the  circulation. 

2  Jour.  Am.  Med.  Assoc,  June  13,  1908,  p.  1972. 

3  Lenk,  Wien.  klin.  Wochenschr.,  May  21,  190S. 
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As  the  indigo  carinin  is  not  dissolved  it  may  not  be  injected  snbcutane- 
ously  because  of  the  resulting  pain. 

In  twenty  to  forty  minutes  the  indigo  carmin  begins  to  appear  in  the 
urine,  tingeing  it  a  greenish  blue. 

The  test  was  introduced  by  Voelcker  and  Joseph/  not  as  a  substi- 
tute for  the  phloridzin  test,  but  rather  to  do  away  with  the  necessity  of 
catheterizing  the  ureters.  For  the  indigo  carmin  so  discolors  the  urine 
(in  most  cases)  that  it  aids  materially  in  the  study  of  the  ureteral  jet. 
Chromocystoscopy  is  a  sort  of  glorified  ureteric  meatoscopy.  Our  con- 
demnation of  the  latter  (p.  462)  may  be  applied  to  the  former.  In  just 
one  matter  chromocystoscopy  may  be  useful.  It  aids  us  to  study  more 
accurately  the  function  of  a  ureter  we  cannot  catheterize  and  to  find  the 
ureter  mouth  more  readily.  It  has  been  employed  as  a  test  of  renal 
function  by  ureter  catheterism,  but  in  this  role  it  is  not  so  useful  as 
phloridzin.^ 

Estimation  of  Urea 

To  our  mind  the  estimation  of  urea  is  by  far  the  most  important 
test  of  renal  function.  But  this  estimation  must  be  made  intelligently. 
'No  physician  attaches  nuich  importance  to  the  urea  content  of  an  iso- 
lated specimen  of  urine. 

If  in  a  given  space  of  time  one  kidney  excretes  twice  as  much  fluid 
(e.  g.,  2  c.c.)  as  its  fellow  does  (1  c.c),  the  former  is  doing  as  much 
vital  work  as  the  latter  if  it  excretes  a  urine  whose  urea  content  is  only 
half  as  great  (e.  g.,  1  per  cent  as  against  2  per  cent).  Yet,  in  spite  of  this 
obvious  proposition,  most  of  the  estimations  of  renal  function  are  based 
on  urea  percentage  alone.  Albarran  and  Barringer  have  especially  in- 
sisted upon  the  importance  of  always  estimating  the  urea  output  in 
centigrams.  This  is  the  best  way  to  compare  the  actual  work  of  the 
two  kidneys. 

Let  us  suppose,  for  example,  that  we  obtain  in  the  same  space  of 
time  from  the  right  kidney  10  c.c.  of  urine  containing  1.3  per  cent  of 
urea,  and  from  the  left  4  c.c.  containing  2.3  per  cent  of  urea.  At  first 
sight  we  should  say  that  the  left  kidney,  in  excreting  urine  with  so  higli 
a  percentage  of  urea,  is  doing  better  work  than  its  fellow.  Yet  such  is  not 
the  case.  The  right  kidney  is  doing  more  work  by  putting  out  more  urea 
than  its  fellow.  We  may  express  this  in  the  following  formula,  using  the 
letter  U  for  urea,  V  for  volume,  and  U  V  for  urea  X  volume,  and  ex- 
pressed as  centigi'ams  of  urea. 

'  Munchener  med.  Wochenschr.,  1903,  L,  2028. 

'  Favorable  reports  of  the  test  have  been  made  by  Voelcker  Diagnose  d.  chir.  Niercn 
Erkrankumjen,  1006.  Suter,  Corrcspondenzbl.  f.  Schweitzer  Aerzte,  1907,  XXXVII, 
No.  15. 
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In  tlio  example  taken — 

R  U  V  =  1.3  X  10  =  13  centigrams  of  nrea. 
L  IJ  V  =  2.3  X     4  =  9.2  centigrams  of  urea. 

Thus  the  right  kidney  work,  as  compared  with  the  left  kidney  work, 

,   ,       E  U         13        ^  _ .    ,       ,      R  U  V        130 

IS   not   represented    by— ^-— vz- =-— -  =  0..5()5,  bnt  bv  ■  ^   -^  ^^    =    ~- 
•^    L  U         23  '  '    L  U  V         92 

=  1.413.     The  right  kidney,  instead  of  doing  only  abont  half  as  much 

work  as  its  fellow,  as  the  percentage  estimation  would  indicate,  is  doing 

almost  half  as  much  again. 

This  example  shows  the  importance  of  working  out  the  equation 

.     Until  this  is  done  we  have  no  accurate  measure  of  the  com- 
J-i  U  V 

parative  work  done  by  the  two  kidneys. 

Moreover,  these  remarks  apply  to  every  test  of  the  quality  of  renal 

function.     In  densimetry  the  important  point  is  not  11  Sp.  (Jr.,  as  com- 

pared  with  L.  bp.   (jr.,   but  _.  _,    —;  m  cryoscopy  it  is  not  K  A 

,  ^    ,     ,      RAV.,       ,n.,.  .,      ,,,KSV 

and  L  A,  but  ^     .   ,.;  m  the  ijhloridzin  test  it  should  l)e  zr——r-,  were  not 
LAV  L  S  V 

the  difficulties  in  obtaining  this  equation  so  great. 

Thus  in  the  excretion  of  a  given  substance,  X,  tJte  rclaiive  amount 

R  X  V 
of  work  done  by  tlie  liidncys  Is  measured  hy  the  fraction  . 

If  this  is  more  than  1  the  right  kidney  is  doing  the  more  work,  if  less 
than  1  the  left  is  superior. 

But  by  this  equation  we  only  measure  the  relative  renal  activity 
during  a  given  time  and  for  a  given  substance  or  group  of  substances. 
In  order  to  infer  the  relative  pliysiologic  activity  of  the  two  kidneys 
from  their  relative  activity  in  excreting  a  given  substance  for  a  given 
space  of  time  certain  conditions  must  be  fulfilled. 

1.  The  patient  must  be  free  from  all  causes  of  renal  excitation 
(P:  T2).^ 

2.  The  examination  must  continue  for  a  sufficient  length  of  time 
(p.  73). 

3.  The  substance  tested  for  must  be  a  good  index  of  renal  function. 
The  urea  test  best  fulfills  this  last  indication.     C^ryoscopy  and  den- 
simetry come  second. 

R  X  V 

Under  these  conditions  ^   \^  ^,  usually  indicates  the  true  relative 

L  X  V  ^ 

functional  capacity  of  the  two  kidneys. 

Usually,  but  not  always.      The  more  diseased   kidney  may  be  the 

seat  of  some  pathologic  stimulus  that  excites  not  only  ])olyuria  but  also 

an  actual  increase  in  its  out])ut  of  solids.     That  this  can  only  occur  in  a 
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kidiu'V  of  wliicli  some  ])art  of  the  paivncliyiiia  is  tlio  seat  of  eoiiqx'ii- 
satory  hy^iertropliy  has  already  been  shown.  I>iit  such  coni})ensat«)ry 
hypertro])hy  may  exist  in  a  kidney  the  seat  of  such  important  lesions  as 
hydronephrosis,  pyelonephritis,  calculus,  or  tuberculosis.^ 

In  order  to  distinguish  the  true  relative  capacity  in  such  cases,  and 
in  order  to  be  as  accurate  as  possible  in  any  case  when  the  difference  in 
urea  output  of  the  two  kidneys  is  not  great,  we  must  have  recourse  to 
other  methods  of  examination,  notably  to  "  experimental  polyuria." 


Experimental  Polyuria 

Since  the  test  of  experimental  polyuria  has  been  developed  almost 
exclusively  by  Albarran  from  the  physiologic  and  pathologic  data  enu- 
merated at  the  beginning  of  this  chapter,  we  may  best  describe  it  in  his 
o^vn  words,  as  follows: 

The  diseased  kidney  is  much  more  constant  in  its  activity  than  the 
healthy  kidney,  and  the  more  completely  its  parenchyma  is  destroyed  the 
less  does  its  function  vary. 

Hence  the  comparison  of  the  secretion  of  the  two  kidneys,  even  for  the 
whole  twenty-four  hours,  does  not  establish  the  exact  functional  relation 
of  the  two  organs.  On  certain  days,  and  at  certain  hours  of  the  day,  the 
disparity  between  the  two  kidneys  is  much  more  marked  than  on  other 
days  or  at  other  hours. 

It  is  even  possible  that  the  kidney  which  seems  superior  at  one  exaniina- 
tion  may  seem  inferior  at  a  subsequent  examination. 

Hence  the  comparative  examination  of  the  urine  secreted  1)y  the  two 
kidneys  during  a  given  time  can  only  give  us  very  vague  notions  of  their 
respective  functional  capacity.  This  remark  applies  to  every  test:  to 
chemical  analysis,  to  cryoscopy  and  to  artificial  elimination  tests. 

It  is  obvious  also  that  the  briefer  the  examination  the  greater  the 
chance  of  error. 

If  instead  of  comparing  the  total  quantity  of  urine  excreted  during  a 
certain  time,  we  compare  the  urine  in  a  series  of  fractions  of  this  time,  we 
shall  be  studying  the  actual  functional  activity  { march e  functionelle)  of 
the  two  kidneys.  If,  for  example,  instead  of  collecting  the  urines  for  three 
hours,  and  comparing  the  total  excretion  of  tlio  two  kidneys  diiring  tliat 
period,  we  divide  these  three  hours  into  six  lialf-liour  ]>eriods.  and  thus 
compare  six  specimens  from  each  kidney,  we  can  plot  out  a  curve  for  the 
diseased  kidney  and  another  curve  for  the  healthy  kidney.     By  comparing 

1  Thus  Albarran  in  104  cases  found  the  U  V  equation  accurate  75  times,  inaccurate 
28  times  (14  times  U  V  equal,  7  times  U  V  greater  on  tlie  diseased  side,  and  7  times 
varial)Ie,  at  one  examination  accurate,  at  another  inaccurate).  Of  these  28  cases  one 
had  nephroptosis,  10  pyelonephritis,  10  renal  tuberculosis  and  7  renal  retention  from 
various  causes. 
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the  progress  of  elimination  from  each  Jvidney,  as  sliown  in  these  curves,  we 
acquire  some  very  important  data  since  we  know  that  tlie  curve  of  excretion 
in  a  kichiey  is  lessened  in  proportion  to  the  disease  of  that  kidney. 

Prom  numerous  clinical  observations  Albarran  concludes  that  the 
functional  capacity  of  the  two  kidneys  may  best  be  tested  by  comparing 
the  urines  obtained  while  the  patient  is  "  empty  and  dry,"  then  giving 
him  water  to  drink  and  watching  the  effect  of  this  upon  the  relative 
activity  of  the  two  kidneys.     "  This  is  experimental  polyuria.'" 

To  perform  this  test  Albarran  employs  a  single  ureter  catheter,  size 
6  or  7,  tests  its  tightness  in  the  ureter  by  injection  of  a  colored  fluid,  and 
draws  the  urine  from  the  opposite  kidney  by  a  small  catheter  in  the 
bladder.  Having  throwni  away  the  urine  jiassed  in  the  first  ten  min- 
utes, he  collects  the  urine  that  flows  thereafter,  as  follows: 

1.  Urine  passed  during  the  first  half  hour. 

At  the  end  of  this  half  hour  he  administers  three  glasses  of  Evian 
water.      (We  employ  ordinary  drinking  water.) 

2.  Urine  passed  during  the  second  half  hour. 

3.  Urine  passed  during  the  third  half  hour. 

4.  Urine  passed  during  the  fourth  half  hour. 

He  thus  acquires  eight  specimens  of  urine,  each  representing  the 
excretion  from  a  single  kidney  for  a  half  hour. 

The  functional  stimulation  due  to  the  water  drunk  begins  in  the 
second  half  hour,  reaches  its  height  in  the  third  half  li(Uir,  and  usually 
begins  to  subside  in  the  fourth  half  hour. 

When  but  one  kidney  is  diseased,  the  result  of  this  examination  is 
as  follows : 

Quantity. — The  curve  of  the  healthy  kidney  rises  rapidly  in  the 
second  and  lliii'd  periods,  to  fall  again  in  tiie  fourth.  That  of  the  dis- 
eased kidney  rises  relatively  little  (or  not  at  all).  Hence  if  the  diseascnl 
organ  has  been  secreting  more  urine  than  its  fellow,  the  difterence  is 
diminished  or  even  overcome  by  the  greater  activity  of  the  healthy  kid- 
ney, while  if  the  healthy  organ  is  already  secreting  a  greater  quantity  of 
urine  the  disparity  increases. 

Quality.  — Urea  volume  and  A  A'  usually  rise  not  so  sharply  as  the 
(puuitity.  and  moi'c  markedly  on  the  healthy  side,  while  urea  percentage 
and  A  usually  fall  (i.  e.,  A  ai)pr()aches  0°  F.). 

Albarran  concludes  as  follows: 

A  healthy  kidney  should  respond  to  the  polyuria  excitation  induced  by 
drinking.  The  curve  of  the  quantity  of  urine  sliould  rise,  while  tliat  of 
the  A,  urea  and  chlorids  fall.  These  oscillations  should  be  marked  and 
cover  several  divisions  of  our  charts,  when  the  patient  has  drunk  two  or, 
preferably,  three  glasses  of  water.  The  curves  of  true  elimination,  A  V, 
urea  in  centigrams  and  chlorids  in  centigrams  may  show  but  slight  changes. 
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rise  or  fall  du I'iiii,^  polyuria,  making  it  impossible  to  draw  conclusions  with- 
out comparing  the  action  of  the  other  kidney, 

Qtiantity  Urea  %  Urea  in  cgm, 
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Fig.  39. — Efficient  Experimental,  Polyuria.  Both  Kidneys  Normal.  Both  ureters 
catheterized:  no  extra-catheter  flow.  Periods  thirty  minutes.  No  pus,  bacteria,  or  casts 
from  either  side.  Radiography  negative.  At  end  of  first  period  patient  drank  two 
glasses  of  water  and  15  c.c.  of  whisky. 

When  both  kidneys  are  diseased  the  curves  may  be  extremely  irregu- 
lar and  the  U  V  and  the  A    V  may  fall  instead  of  rising.     But  the 

Urea  in  cgm. 
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Fig.  40. — Inefficient  Experimental  Polyuria.  Both  Kidneys  Normal.  Catheter  in 
left  ureter;  no  extra-catheter  flow.  Period.s  thirty  minutes.  At  end  of  first  period 
patient  drank  four  glasses  of  water.  No  pus,  bacteria,  or  casts  from  either  side.  Radi- 
ograph showed  shadows  in  pelvis  wliich  styletted  catlicter  proved  extra-ureteral.  After 
phloridzin  injection  no  sugar  was  excreted  for  one  and  a  half  hours. 
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healthier  kidney  always  shows  more  marhed  variations  than  its  fellow 
and  does  more  work  as  measured  hy  U  V  and  A  V. 
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In  our  cx^KTic'iice,'  the  curves  of  exj)eriniciitiil  })ol}uria  do  not  work 
out  as  accurately  as  Albarran  maintains. 

The  administration  of  three  glasses  of  water  at  the  beginning  of 
the  second  half  hour  may  not  be  sufficient  to  excite  any  polyuria  at  all, 
and  it  is  often  difficult  to  persuade  the  patient  to  drink  more  than  three 
glasses.  A  drink  of  wliisky  or  gin  is  often  of  material  assistance.  But, 
even  if  the  polyuria  is  slight  or  al)scnt,  the  test  is  useful,  for  the  com- 

Urea  %  Urea  in  cgnv 
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Fig.  41. — Experimental  Polyuria:  Aseptic  Calculi  in  Left  Renal  Pelvis.  Catheters 
in  both  ureters;  no  extra-catheter  flow.  Periods  thirty  minutes.  At  end  of  first  period 
patient  drank  three  glasses  of  water.  No  pus,  bacteria,  or  casts  from  either  side.  Radi- 
ograpliy  with  styleted  catheter  showed  two  stones  in  left  renal  pelvis.  (These  were 
.subsequently  removed  by  pyelotomy.)  The  left  kidney  (dotted  line)  was  congested 
rather  than  inflamed.  It  responded  to  polyuria  more  brilliantly  than  its  fellow,  but 
with  a  smaller  urea  variation  and  a  disturbed  curve.  Note  misleading  features  of  first 
period. 

parison  of  the  urines  obtained  in  separate  half  hours  verifies  the  find- 
ings and  prevents  grave  error  from  arising  through  some  unsuspected 
oversight  in  a  single  observaticm.  Moreover,  the  healthier  kidney,  of  its 
own  accord,  varies  more  markedly  than  its  less  healthy  fellow.  It  is  a 
great  addition  to  our  diagnostic  measures,  if  for  no  other  reason  than 
this. 

The  accompanying  charts  (Figs.  39,  40,  41,  42,  43)  illustrate  per- 
sonal experiences  with  ex})erimental  polyuria. 

Summary 

l^one  of  these  methods  of  determining  the  renal  function  are  ade- 
quate.    Everyone  who  employs  them  de^jcnds  chiefly  on  a  certain  test 


»  Trans.  Am.  Assn.  G.  U.  Surg.,  1909,  iv. 
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and  to  a  less  degree  on  others.  Perhaps  the  best  way  to  snnimarize  the 
present  status  of  the  subject  is  to  recite  the  conclusions  of  various 
authors. 

Israel  in  ]!>0o  denied  the  value  of  cryoscopy  and  phloridzin,  assert- 
ing that  they  were  contradictory,  variable,  and  inconclusive,-^  He  cited 
three  cases  of  successful  nephrectomy  in  spite  of  negative  phloridzin. 

Rovsing  -  depends  upon  ureter  catheterisui,  aided  by  the  microscope 
and  urea  percentage.  He  condemns  cryoscopy  and  phloridzin.  In 
doubtful  cases  he  exposes  the  ''  other  "  kidney  by  lumbar  incision. 

Casper  and  Ivichter  '^  offer  the  following  conclusions :  Cryoscopy  of 
the  blood  is  "  the  only  theoretically  well-founded "  method  of  func- 
tional diagnosis.  Of  the  urinary  tests  the  estimation  of  the  onset  and 
the  simultaneous  quantitative  excretion  of  phloridzin  is  best,  cryoscopy 
next,  and  the  estimation  of  urea  or  total  nitrogen  per  cent  the  least  im- 
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Fig.  42. — Experimental  Polyuria:  Nephrectomy  (by  Dr.  Watson)  Had  Left  Only  a 
Fragment  of  Left  Kidney.  Left  kidney  (dotted  line)  fistulous.  Periods  of  one 
hour.  At  end  of  second  period  patient  drank  seven  glasses  of  water.  Fourth  period 
estimated.  Pus  and  bacteria  from  both  sides.  After  phloridzin  injection  sugar  was 
excreted  by  right  side  in  fourteen  nainutes,  by  left  side  in  seventeen  minutes.  Note 
mi.sleading  quantities  in  first  period,  .spontaneous  variation  in  second  period,  flat  ciu've 
of  diseased  kidney  and  misleading  jjliloridzin  test  (cf.  Fig.  •!()). 


portant.     They  emjihn'  no  volumetric  tests.      They  retpiire  catheterism 
of  only  one  ureter. 

Albarran  "*   performs   his  test  with    the   jjatient   "empty   and   dry," 
preferably  in  the  early  morning,  having  previously  submitted  the.  twenty- 

'  Mitteil.  a.  d.  Grenzgeb.  d.  Med.  u.  Chr.,  1903,  ii,  No.  2.     Casper's  defense  of  his 
theory  appears  in  the  same  number. 

==  HospUnlstidende,  1904,  xlvii  and  1905,  xhii,  No.  12. 

3  "  Functional  Diagnosis  of  Kidney  Disease,"  1903,  translated  by  Bryan  and  Sanford. 

*  Exploration  des  Fonctions  renales,  1905,  p.  219. 
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four-hour  total  urine  to  oliGmical  analysis  for  several  successive  days.  lie 
insists  ujwn  tlie  size  and  shape  (p.  58)  of  the  catheter  and  recpiircs 
catheterization  of  only  one  ureter.  He  discards  urine  passed  during  the 
first  few  minutes,  and  studies  chiefly  the  volume,  the  urea,  the  freezing 
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Fig.  43. — Experimental  Polyuria:  Bilateral  Pyelitis,  Slight  Retention  on  Left 
Side  (PI.  VI).  Cathetens  in  both  ureters;  no  extra-catheter  flow.  Periods  of  twenty 
minutes.  At  end  of  first  period  patient  drank  three  glasses  of  water.  Pus  and  bacteria 
from  both  sides.  Radiograph  (Plate  VI).  Note  misleading  features  of  first  period  and 
relative  flatness  of  curve  of  left  kidney  (dotted  line). 

point,  and  tlie  (^xci-elion  of  ])hloridzin  or  of  metliylene  blue.  He  always 
em))l(iys  cxjtei'iiiKiital  polyuria,  and  insists  ujion  volumetric  estimation. 
Kapsanunei"  ^  denies  the  possil)ility  of  exact  diagnosis  unless  both 
ureters  are  catheterized.  He  measures  the  amount  of  fluid  injected  into 
the  bhuhU'i-,  leaves  the  cystoscope  in  the  bladder  throughout  the  examina- 
tion, and  measures  the  bladder  fiuid  afterwards  in  order  to  estinuite  the 
leakage  alongside  of  the  ureter  catheter.  He  denies  the  possibility  of 
accurate  volumetric  estimation  (because  of  leakage  and  reflex  polyuria). 
He  de])euds  almost  solely  upon  the  onset  of  ])hIoridzin  glycosuria.  After 
discarding  the  first  few  drops  he  collects  the  urine  for  ten  minutes  f'oi- 
the  routine  analysis,  and  thereafter  tests  the  uriue  every  five  minut(>s  for 
sugar.  As  soon  as  sugar  is  obtained  from  both  kidneys  the  examination 
is  closed.  If  sugar  does  not  ap]x^ar  in  forty-five  minutes,  the  kidney  nniy 
be  considered  useless.  In  difficult  cases,  if  pus  is  seen  coming  from  one 
side  only  and  that  ureter  mouth  is  markedly  diseased,  the  phloridzin  test 
of  the  total  urine  may  be  regarded  as  a  test  of  the  more  healthy  kidney, 
and  if  the  phloridzin  appears  within  thirty  minutes  this  "  other  "  kid- 
ney may  be  considered  competent  to  support  life,  unless  there  be  severe 

^  Niesendiagnostik,  1907,  i,  329;   also  Wien.  klin.  Wochenschr.,  1908,  xxi.  No.  40. 
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jinniicliviiiatous  iicpln-itis  with  man}'  casts;  for  such  he  employs  tlie  in- 
digo-carmin  test  and  experimental  polyuria. 

T.  Walker  ^  employs  the  artificial  elimination  test,  among  which  he 
prefers  methylene  bine,  regarding  it  as  more  constant  than  phloridzin. 

The  views  of  Kunnnell  concerning  cryoscopy  of  the  blood  have  al- 
ready been  described. 

Here  a  fine  array  of  diverse  opinions  on  what  is  perhajis  the  most 
important  question  in  urology  to-day.  We  may  sum  up  the  probable 
meaning  of  this  Babel  as  follows : 

I.  In  every  case  the  technical  study  of  the  renal  function  must  be 
preceded  by  the  routine  examination  of  the  patient's  person  and  his- 
tory and  by  one  or  more  urinalyses  of  "  twenty-four-hour  "  specimens. 

II.  In  certain  instances  this  preliminary  examination  tells  us  all 
we  need  to  know  in  order  to  institute  proper  treatment.  It  may,  for 
instance,  prove  that  there  is  no  renal  lesion,  or  that  the  condition  does 
not  require  operative  treatment,  or  that  there  is  closed  pyonephrosis  with 
adequate  urinary  excretion  from  the  opposite  side. 

III.  But  in  order  to  make  this  diagnosis  more  certain  and  in  order 
to  make  any  diagnosis  at  all  in  other  instances,  some  special  test  of 
urinary  function  is  required. 

IV.  Urinalysis  of  specimens  obtained  during  fifteen  to  thirty  min- 
utes by  ureter  catheter  or  segregation  establishes  a  positive  diagnosis  in 
almost  every  instance.  In  doubtful  cases  the  comparison  of  R  U  V  with 
L  U  V  is  particularly  enlightening. 

V.  Every  special  test  of  renal  function  (e.  g.,  cryoscopy,  phloridzin, 
experimental  polyuria)  gives  results  in  general  conformity  to  the  tests 
mentioned  under  I  and  IV.  But  none  of  these  special  tests  are  infal- 
lible ;  when  they  differ  Avith  the  inferences  drawn  from  the  general  exam- 
ination and  urinalysis  it  is  safer  to  trust  the  latter. 

VI.  These  special  tests  are  most  accurate  when  applied  to  the  study 
of  the  relative  function  of  the  two  kidneys,  least  accurate  when  applied 
to  the  study  of  their  absolute  function. 

Having  laid  down  these  propositions,  it  is  safe  to  venture  on  a  discus- 
sion of  the  "  normal  "  urine  as  revealed  by  functional  tests. 

The  Normal  Urine. — The  urine  collected  from  a  normal  kidney 
by  ureter  catheter  for  one  hour  should  show  the  following  characteristics, 
approximately : 

Quantity — 20  to  30  c.c. 

TTrea  ]iercentage — 1.2  or  higher. 

Total  urea — 0..50  gm.  or  more. 

Phloridzin  l)egins  in  fiflcen  to  thirty  minutes. 


'"Estimation  of  the  Renal  Function  in  Urinary  Surgery,"  London,   1907,  also 
Lancet,  March  2d,  9th,  16th,  1907. 


,Tm<:  TESTS   OF   UHINAIIY   FUxVCTION  91 

^Moreover,  those  kidney  tiiulings  must  be  corroborated  by  absence  of 
pus,  albumin,  casts,  and  otlier  abnormal  ingredients,  as  well  as  by  a 
normal  ureteral  orifice  and  regular  ureteral  contractions. 

Albarran  says: 

Study  of  the  total  elimination  does  not  encourage  categorical  state- 
ments. Urea  elimination  from  a  single  kidney  of  from  1.20  to  l.;]0  gm. 
during  two  hours  is  ade(iurtle  for  an  adult  male.  We  consider  U.75  to 
1.0  gm.  of  urea  in  two  hours  mediocre  and  less  than  this  bad.  But  a 
fcel)le  woman  may  excrete  normally  but  0.9  to  1.0  gm.,  and  we  have  even 
seen  two  thin,  tubercular,  l)adly  nourished  women  wliose  healthy  kidneys 
excreted  only  0.53  to  0.86  gm.  in  two  hours;  hut  both  had  good  experi- 
mental poljuria  curves  and  submitted  successfully  to  nepln-cctomy. 

A  V  shows  as  wide  variations  as  U  V;  12,000  to  17,000  is  normal  for 
an  adult  male,  8,000  to  10,000  is  mediocre,  6,000  bad.^ 

In  practice  the  normal  kidney  is  often  the  kidney  whose  function  is 
temporarily  impaired  by  disease  of  its  fellow.  Such  a  kidney  may  ex- 
crete urine  that  fails  to  come  up  to  any  of  the  above  specifications,  ex- 
cept as  to  absence  of  abnormal  ingredients.  Yet  if  the  ureter  contracts 
nornmlly  and  its  orifice  looks  normal,  it  is  quite  within  the  possibilities 
that  after  nephrectomy  the  remaining  kidney  will  react  normally  to 
every  test.  The  entire  functional  integrity  of  one  kidney  is  often  not 
deinonsfrahle  by  the  tests  of  renal  functio7i  uniil  after  removal  of  dis- 
ease in  its  fellow. 

The  Other  Kidney  in  Contemplated  Nephrectomy. — Tt  is 
very  properly  considered  a  disgrace  to  lose  a  patient  by  insiitficiency  of 
the  remaining  kidney  after  a  nephrectomy,  and  it  is  chiefly  in  order  to 
avoid  this  disgrace  that  the  various  systems  of  functional  diagnosis  have 
been  elaborated.  But,  as  we  have  seen,  they  have  proven  in  the  main 
neither  delicate  nor  accurate  enough  to  serve  this  purpose  fully.  They 
usually  show  which  kidney  is  the  more  diseased,  but  they  do  not  show 
accuratel}'  the  functional  capacity  of  its  healthier  fellow. 

The  difficulty  with  all  these  tests  is  that  they  have  not  been  tried  by 
a  sufficient  number  of  positive  results;  i.  e.,  deaths  by  renal  insufficiency 
after  nephrectomy.  JMoreover,  it  is  obvious  that  the  danger  to  the  re- 
maining kidney  from  nephrectomy  by  one  surgeon  is  not  comparable  to 
the  danger  from  the  same  ojKn'ation  done  by  anothei*  snrgeon. 

The  Diagnosis  of  Slight  Renal  Insufficiency. — The  diag- 
nosis of  slight  degrees  of  renal  insufficiency  has  been  intimately  studied 
only  by  Albarran.  ITis  test  of  artificial  jwlyuria  is  the  only  one  that 
aims  to  distinguish  slight  variations  in  renal  sufficiency.  Whether  it 
will  live  up  to  his  clainis  the  future  must  decide. 

'  These  figures  are  obtained  by  multiplying  the  quantity  in  c.c.  by  the  A  in  hundredths 
of  a  degree. 


CHAPTEE    VII 
GONOKKHEA:    ITS    SOCIAL   ASPECTS    AND    PEEVENTION 

GoNOERiiEA  is  an  acute  infections  disease  cansed  by  tlie  gonococcns. 
Its  nsnal  manifestation  is  a  local  inflammation  of  the  infected  snr- 
face.  This  inflammation  is  characterized  primarily  by  redness,  swell- 
ing, and  exndation  of  pns.  It  extends  by  direct  continnity  and  rarely  by 
entrance  of  the  gonococcns  into  the  circnlation.  Thns  gonorrhea  is  usu- 
ally a  local  inflammation,  rarely  a  general  infection. 

The  usual  portal  of  infection  in  the  male  is  the  urethra,  in  the  female 
the  vulva  or  the  urethra.  The  disease  is  usually  transmitted  by  sexual 
intercourse.  Indirect  transmission  by  means  of  clothing,  etc.,  infected 
with  gonorrheal  jdus  is  extremely  rare,  both  because  of  the  relative  im- 
munity to  gonorrhea  of  the  skin  and  the  mouth,  the  only  surfaces  with 
which  such  articles  are  likely  to  come  in  contact,  and  also  because  the 
coccus  perishes  as  soon  as  the  secretion  containing  it  dries. 

Infants  and  young  children  are  infinitely  more  susceptible  than 
adults  to  gonorrhea.  Indii-ect  transmission  of  the  disease  is  a  frequent 
cause  of  gonorrheal  vnho-vaginitis  in  little  girls.  I  have  never  even 
heard  of  an  instance!  of  indirect  transmission  in  the  adult  male. 

The  only  other  part  of  the  body  likely  to  l)e  infected  with  gonorrhea 
is  the  ocular  conjunctiva.  The  well-known  frecpiencv  of  gonorrheal  con- 
junctivitis neonatorum  is  evidence  of  this  susceptibility  in  infants,  but 
the  relative  infrequency  of  gonorrheal  conjunctivitis  in  later  life  is  best 
explained  by  the  theory  that  the  conjunctiva  of  the  adult  has  lost  its 
excessive  sensitiveness  to  the  gonococcns.  How  (>lse  explain  the  fact  that 
among  the  innumerable  filthy  gonorrheics  who  throng  our  venereal  clin- 
ics conjunctivitis  is  almost  an  unknown  com])lication  ?  It  is  not  con- 
ceivable that  tlieir  immunity  is  due  either  to  the  cleanliness  of  their 
hands  or  to  the  fact  that  these  dirty  hands  keep  away  from  their  eyes. 
That  an  adult  eye  is  occasionally  inoculated  only  increases  our  wonder 
that  more  are  not. 

Genitals  and  eyes  apart,  the  human  integument  is  almost  inninine  to 
gonorrhea.  The  rectum  may  be  inoculated  by  sodomy  or,  in  the  female, 
by  drippings  from  the  inflamed  vulva.  A  very  few  instances  attest  the 
fact  that  the  skin  and  the  buccal  and  nasal  mucous  membranes  may  be 
inocidated. 
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'I'lic  iiii]>ortaiu'('  of  iionoiTlica  to  the  coniiimiiitv  rests  cliiefly  iijum 
three  factors:  tirst,  its  Iraiisiiiissihility  by  s(^\iial  intercourses;  secoiul, 
its  reltellioiisness  to  treatment,  its  ca])acity  to  extend  to  the  nttenuost, 
})arts  of  the  lU'inary  and  genital  mucous  nienibranes  and  its  involvement, 
no  less  terrible  for  being  rare,  of  the  whole  economy  in  gonococcus  sep- 
ticemia: thii'd,  its  clironicity  and  latency,  which  deceive  the  ])atient  and 
even  liis  ]>hysician  into  the  belief  that  the  discnvse  is  cured  until  a  new 
outbreak  in  the  ])atient  himself,  or  infection  of  a  sexual  ]iartn(U',  oi',  if 
the  i^atient  be  a  jiartui'ient  wonum,  of  the  eyes  of  lier  chihl,  n^veals  the 
inveteracy  and  virulence  of  the  disease. 


PREVALENCE    OF    GONORRHEA 

Prevalence  in  the  Army. — The  prevalence  of  gonorrhea  in  the 
army  of  the  I'nited  States  is  a  rough  measure  of  its  prevalence  in  cities 
among  young  adult  males.  Age,  tem]:)tation,  and  protection  are  approxi- 
mately the  same  in  each  case. 

The  figures  given  in  the  Surgeon  General's  Report  for  1008  are  the 
following : 

Mean  enlisted  strength  of  the  army — 53,803  men. 

iSTnmher  of  cases  of  gonorrhea  treated  during  the  year  11)07 — 5,782 
(of  whom  1,012  were  in  the  Philippines). 

Days  sick — 131,705. 

Discharged  as  unfit  for  duty — 58. 

Died— 1. 

This  means  that  during  the  year  1007  more  than  12  per  cent  of  the 
army  had  gonorrhea  (in  the  United  States  10.708  per  cent,  in  \\w.  Phil- 
ippines 18.71*0  per  cent).  The  average  duration  of  the  disease  was  about 
twenty-three  days.^ 

One  per  cent  of  the  men  diseased  were  discharged  as  nnfit  for  duty. 

Let  ns  compare  gonorrhea  with  other  diseases.  in  prevalence  it 
stands  easily  first,  with  malaria  (6.310  per  cent)  second,  enteritis  and 
diarrhea  (1.02()  ])er  cent),  bronchitis  (4.743  per  cent),  and  infiu(>nza 
(4.046  ]ier  cent)  following.  In  uonetfectiveness  (nund)er  of  (hiys  sick) 
gonorrhea  is  again  first  (30.i>3  ])er  cent),  followed  by  the  other  venereal 
diseases,  sy])liilis  (15.,'U)7  per  cent),  and  chancroid  (14.507  per  cent), 
and  with  tubei-culosis  (14.271  per  cent)  fourth.  As  a  cause  for  dis- 
charge from  the  army,  however,-  gonorrhea  (58)  stands  fourth  to  tuber- 
culosis (177),  syphilis  (04),  and  insanity  (70).     As  cause  of  death  it 

'  Many  a  case  of  chronic  urethritis  is  not  called  to  the  attention  of  the  medical  officer. 
From  infection  to  positive  cure  in  civil  life,  the  average  duration  is  about  fifty  days. 

^  The  detail  given  is  "  chronic  gonorrhea,"  21 ;  epididymitis,  3;  ophthalmia,  8;  rheuma- 
tism, 20;  stricture,  2;  other  results,  3. 
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is  iusigiiificant ;  only  5  deaths  due  to  gonorrhea  arc  recorded  in  tlie  Sur- 
geon General's  Reports  for  the  last  decade. 

From  these  figures  it  is  evident  that  the  immediate  results  a  young 
man  may  expect  from  a  well-treated  gonorrhea  are  an  acute  sickness 
lasting  a  month  or  so,  with  about  one  chance  in  a  hundred  of  grave  or 
permanent  impairment  of  function,  and  practically  no  prospect  of  death. 

But  these  figures  do  not  show  the  chronic  gonorrhea,  the  sterility, 
the  prolonged  infectiousness  that  are  the  really  important  elements  in  the 
prognosis  of  chronic  gonorrhea  in  the  male. 

Prevalence  in  Civil  Life. —  The  prevalence  of  prostitution  and 
sexual  promiscuity  in  our  cities  makes  gonorrhea  endemic  among  their 
population ;  smaller  towns  suffer  in  projwrtion  to  the  laxity  of  their 
morals  and  their  proximity  to  urban  centers,  while  the  countryside 
is  subjected  to  epidemics  of  the  disease  by  the  return  of  the  Prodigal 
Son. 

In  1901  the  "  Committee  of  Seven  "  ^  reported  that  there  were  ap- 
parently 162,372  patients  suffering  from  venereal  disease  in  New  York 
City,  and  of  these  nearly  90  j^er  cent  were  gonorrheics.  There  Avere 
15,969  cases  of  gonorrhea  actually  reported,  of  which  1,941  were  in 
women  and  488  in  children.  Of  these  children  265  had  purulent 
ophthaluiia,  218  vulva-vaginitis,  5  urethritis. 

Morrow  estimates  ^  that  60  per  cent,  Forscheimer  ^  that  51  per  cent  of 
the  adult  male  population  of  the  United  States  have  gonorrhea.  He 
adds :  "  Twenty  per  cent  of  these  young  men  will  become  infected  be- 
fore their  twenty-first  year,  over  60  per  cent  before  their  twenty-fifth 
year,  and  more  than  80  per  cent  before  they  pass  their  thirtieth 
year." 

Among  women  gonorrhea,  though  more  severe,  is  less  common  than 
among  men.  In  the  statistics  given  above  the  proportion  of  men  to 
women  is  16  to  1.  It  is  shocking  to  learn  that  almost  one  third  of  the 
reported  cases  of  gonorrhea  occurred  in  married  women,  to  whom  the  in- 
fection had  been  conveyed  by  their  husbands.  Nine  hundred  and  eighty- 
eight  cases  of  marital  infection  were  reported,  and  the  unre]iorted  cases 
were  believed  to  be  six  times  as  numerous. 

Add  to  this  the  ghastly  array  of  488  children  with  ocular  and  genital 
gonorrhea.  Truly  the  much-heralded  sypJiilis  insoniium  pales  before 
gonorrhea  insoniium  ! 

1  Medical  News,  December  21,  1909. 

^  "Social  Diseases  and  Marriage."  Also  Trans.  Am.  Soc.  Sanitary  and  Moral 
Prophylaxis,  UKM),  i,  IS. 

3  Boston  Med.  and  Siiry.  Jour.,  Aug.  G,  190S.  The  statistics  of  gonorrhea  in  Ger- 
many and  Austria  are  given  by  Erb  (Munich,  rned.  Wochenschr.,  1900,  liii,  p.  2329, 
and  1907,  No.  31)  and  Blaschko  {Zeits"hr.  f.  Bekdmplung  d.  Gc.'tchlect.^k.,  1907,  vi,  No. 
1).     ]<]rb's  contentions  are  approved  in  Jour.  Am.  Med.  .4,s\sv)f.,  1907,  xlix,  44. 
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DURATION    OF   THE    DISEASE 

"  A  gonorrhea  l)('<;ins  and  God  alone  knows  when  it  will  end,"  said 
Ricord  more  than  a  generation  since ;  and  the  a})horisni  is  as  trne  to- 
day as  the  day  it  was  uttered.  Where  there  arc  no  glands  (e.  g.,  in  the 
conjnnctiva)  gonorrhea  runs  an  acute  course  and  then  disappears;  bnt 
in  the  genital  passages  it  shows  a  nuirked  tendency  to  become  ciii-onic  by 
causing  chronic  glandular  catarrh  and  peri-glandular  sclerosis. 

From  the  male  urethra  the  gonococci  usually  disapjiear  within  six 
months.  Persistence  of  gonococci  for  more  than  eighteen  months  in 
the  nuile  urethra  is  exceptional.  The  catarrh  may  well  continue  longer 
than  this,  l)ut  it  is  kept  alight  by  the  associated  microorganisms  that 
persist  after  the  gonococcus  has  disappeared. 

The  exceptional  case  whose  gonococci  remain  alive  and  at  least  po- 
tentially virulent  for  two  or  three  years — I  have  not  known  them  to 
persist  any  longer — proves  the  possibility  of  an  indefinite  infectiousness. 

Indeed,  the  infectiousness  of  gonorrhea  in  the  male  is  comparable  to 
that  of  typhoid  fever.  Most  cases  last  an  indefinite  number  of  weeks 
and  are  cured.  A  small  number  continue  infectious.  It  may  be  a  mat- 
ter of  great  delicacy  to  determine  the  persistent  infectiousness  of  a  given 
case.  But  this  does  not  alter  the  fact  that  almost  all  are  cured  within  a 
few  months. 

But  gonorrhea  in  the  female  is  a  very  different  matter.  Conservative 
gynecologists  are  entirely  unwilling  to  set  any  limit  to  its  infectiousness 
and  are  confessedly  incompetent  in  some  instances  to  cure  it,  in  others  to 
say  w-hether  it  is  cured  or  not.  I  have  known  a  woman  to  infect  her 
partner  seven  years  after  her  owti  infection. 

To  be  sure  most  women,  like  most  men,  recover  from  gonorrhea  in 
a  few  months.  But  the  exceptions  in  women  are  much  more  indefinite 
in  duration,  much  more  difficult  of  diagnosis,  much  more  rebellious  to 
treatment. 

Tlie  vulvo-vaginitis  of  young  children  is  exceedingly  intractable.  It 
commonly  lasts  for  years. 

GRAVITY    OF    THE    COMPLICATIONS 

The  local  intlaiinnation,  which  is  all  that  most  patients  see  in  a  gon- 
orrhea, is  actually  the  least  of  its  dangers. 

Apart  from  the  danger  of  conjunctival  infecti(m,  Avhich  is  common 
to  both  sex(>s  but  rare  in  the  adult,  the  complications  due  to  direct  ex- 
tension of  the  discnise  are  different  in  the  two  sexes. 

In  man  the  com})lications  ai"e  almost  entirely  under  the  ccmtrol  of 
the  skillful  physician  with  a  faithful  patient.  But  both  are  rare,  and 
patients  in  the  poorer  classes  have  neither  the  means  nor  the  leisure  to 
avail  themselves  of  the  resources  of  medicine.     Among  our  disj)ensary 
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|i:iti('iils  llic  grcatci"  imiiilxT  suffer  the  pane's  of  an  acute  jiosterior  ure- 
thritis, and  some  10  j)er  cent  to  20  per  cent  suffer  acute  epididymitis, 
Avhich  in  perhaps  one  quarter  of  these  is  bihiteral  and  results  in  sterility. 
Chronic  urethritis  or  prostatitis  result  in  fully  70  ];er  cent  or  80  per  cent 
of  these  cases,  and  severe  urethral  stricture  in  a  small  percentaoe. 

Sexual  neurasthenia  follows  gonorrhea  in  5  per  cent  to  10  per  cent  of 
clinic  cases. 

Among  our  wealthy  patients,  who  are  well  treated  from  the  onset  of 
their  disease,  epididymitis  complicates  less  than  5  per  cent,  clironic 
urethritis  and  prostatitis  less  than  20  per  cent,  and  stricture  is  alto- 
gether exceptional.  But  even  the  wealthiest  patient  may  not  be  willing 
or  able  to  command  good  treatment  at  the  onset  of  his  gonorrhea,  so  that 
more  than  half  the  patients  treated  in  the  office  of  the  specialist  suffer 
from  chronic  gonorrhea. 

Such  complications  as  prostatic  and  j)eriuretliral  abscess  and  pyelo- 
nephritis are  rare  in  the  clinic,  extremely  rare  in  private  practice. 

In  women,  on  the  other  hand,  grave  complications  are  common.  In- 
vasion of  the  uterus,  the  uterine  adnexa,  and  the  peritoneum  were  noted 
in  40  jjer  cent  of  the  women  reported  to  the  Committee  of  Seven. 

Gonorrhea  reaches  the  uterus  in  20  per  cent,  the  tubes  in  5  per  cent 
of  cases,  says  Schmidt.^ 

This  invasion  of  the  female  generative  organs  takes  place  either  at 
the  time  of  infection  or  after  the  birth  of  the  first  child,  i^or  the  gt^n- 
orrhea  may  subside  and  become  latent  in  the  glands  of  the  uterine  cervix 
until  pregnancy  excites  a  congestion  that  increases  the  virulence  of  the 
gonococci.  By  these  the  child's  eyes  are  endangered  at  birth,  its  mother's 
uterus  and  tubes  immediately  thereafter. 

Gonorrhea  of  the  uterus  and  tubes  usually,  though  not  always,-  im- 
plies sterility.  Hence  this  sterility  is  total  if  the  wife's  tubes  or  uterus 
are  promptly  infected ;  it  is  the  so-called  one-child  sterility  if  they  are 
infected  at  the  time  of  parturition.  Neisser  and  Bumm  agTee  that  the 
gonococcus  causes  about  30  per  cent  of  sterility  in  women,  while  Mor- 
row states  ^  it  is  responsible  for  fully  half  of  involuntary  sterility. 

But,  besides  depriving  a  woman  of  her  children,  gonorrhea  may  ren- 
der her  a  permanent  invalid,  may  even  cost  her  her  life.  It  is  a  curious 
fact  that  gonorrhea  in  women  is  either  much  milder  or  much  more  severe 
than  the  disease  in  man.  Some  women  are  so  little  inconvenienced  by 
it  that  they  do  not  feel  the  need  of  suunnoning  a  ])hysician.  Others  are 
overwhelmed  by  acute  salpingitis,  pelvic  abscess,  ]3eritt)nitis  even ;  they 
must  either  undergo  a  capital  operation  or  die.     Still  another  class  suffer 

*  Zeitschr.  f.  Geh.  u.  Cyn.,  vol.  xxi. 

^  Moskowitz  has  reported  a  tubal  pregnancy  coexisting  witli  pyosalpinx. 

'  Am.  Journ.  of  Surgery,  190G,  xx,  230. 
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relativelv  less  iVom  I  lie  1iil);il  (»r  iitcrino  ('()iti])li('atioiis  at  first;  tlioy  are 
not  luortalh'  ill,  Imt  llic\  arc  ii|i  one  dav  and  down  tlu;  next,  scini-iii- 
\'ali(]s  all  llic  time,  with  scai'cc  a  li(>])((  of  release,  unless  it  Ik;  by  oi^jjio- 
rectuiiiv,  a  ea])ital  ()])('ration,  iiin)i_yini>-  loss  of  the  faint  nnnaiuiiio'  lajpe 
of  children  and  jierha])s  a  continued  invalidism  thereafter. 

Compared  with  these  major  evils  the  dan<>-er  of  infection  of  the  eyes 
by  the  iiuiicrs  or  to  the  rectum  by  dri])S  of  vaiiinal  secretion  is  nothing. 

Children  are  doubly  endangered  l)y  gonorrhea.  In  the  first  ])lace, 
their  eyes  are  in  iunninent  danger  of  inoculation  at  the  moment  of  ])ar- 
turition.  From  such  inoculation  is  said  to  result  more  than  one  third  of 
congenital  blindness. 

Ill  the  second  place,  the  infant  or  the  young  child  remains  peculiarly 
susceptible  to  gonorrheal  infection.  Its  eyes  or  its  gxmitals  may  be  the 
])ortal.  Gonorrheal  conjunctivitis  and  nrethritis  (in  the  male)  present 
no  very  peculiar  characteristics  in  the  infant.  But  gonorrheal  vulvo- 
vaginitis in  little  girls  has  a  horror  all  its  own.  The  quite  inexplicable 
readiness  of  infection,  the  rebelliousness  to  treatment,  the  grave  and  life- 
long coin})lications  make  it  seem  one  of  the  crudest  of  known  maladies. 

The  last  count  in  the  indictment  of  gonorrhea  is  systemic  gonorrhea, 
often  spoken  of  as  gonorrheal  septicemia  or  gonorrheal  rheumatism. 
Systemic  gonorrhea  is  very  grave,  quite  rare,  and  fairly  controllable.  It 
is  grave  in  that  it  causes  iritis,  endocarditis,  a  very  chronic  type  of 
chronic  rheumatism,  and  many  other  lesions.  It  is,  fortunately,  rare ; 
its  frequency  being  estimated  at  about  1  per  cent  of  cases  (Kolle  and 
Hetsch  say  0.7  per  cent;  Ward  says  1.:^  per  cent).  Of  its  control  there 
is  no  absolute  certainty.  The  diw^ase  in  most  instances  progresses  slowly 
to  s))ontaiieous  cure.  Our  modern  sera  and  toxins  are  a  great  hel])  in 
treatment,  'i'aking  all  in  all,  the  horrors  of  gonori'heal  rheumatism  are 
more  talked  about  than  they  deserve.  Only  20  of  the  5,7(S"i  gonorrheies 
in  the  army  were  peiMiianently  inca])acitated  by  it. 

SOCIAL    IMPORTANCE    OF    GONORRHEA 

The  social  im])ortance  of  gonorrhea  dei)ends  upon  its  prevalence,  its 
transmissibility,  its  grave  results  in  women  and  children,  and  the  steril- 
ity in  ^\•hich  it  so  often  results.  , 

Prevalence. — A  disease  that  attacks  more  than  half  our  young 
men,  a  disease  that  affects  thousands  of  children  and  hundreds  of  thou- 
sands of  women,  is  im])ortaiit  to  society  by  its  jirevalence  alon(>. 

Transmissibility. — A  disease  that  enters  the  family  almost  ex- 
clusively through  illicit  sexual  contact,  a  disease  tliat  may  be  transmitted 
long  after  the  ])atient  thinks  himself  or  herself  well,  a  disease  that  may 
be  transmitted  to  the  wife  from  the  prostitute  via  the  offending  husband, 
a  disease  that  may  he  passed  from  the  wife  thus  innocently  infected  to 
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the  eyes  of  her  infant  at  birth  or  to  its  genitals  thereafter,  is  eminently 
important  to  society. 

Grave  Results. — A  disease  that  incommodes  the  man  and  may 
invalid  the  woman,  a  disease  that  is  the  cause  for  most  of  the  major 
gynecology  of  to-day,  a  disease  that  unsexes  thousands  of  women,  that 
makes  chronic  invalids  of  many,  that  kills  not  a  few,  a  disease  that  in 
this  country  causes  from  one  quarter  to  one  half  of  the  congenital  blind- 
ness, that  is  accountable  for  about  one  third  of  the  blind  in  our  asylums, 
is  a  real  peril  to  society. 

Sterility. — A  disease  that  causes  fully  50  per  cent  of  the  involun- 
tarily sterile,  or  one-child  sterile  marriages,  that  destroys  the  power  of 
procreation  in  man  as  well  as  in  woman,  is  indeed  a  peril  to  the  race. 

SOCIAL    REMEDIES 

Three  types  of  remedy  for  gonorrhea  are  submitted  to  society: 
Individual  prevention. 
Methods  of  dealing  with  prostitutes. 
The  moral  campaign. 

To  discuss  fully  the  relative  merits  of  the  three  would  require  a  vol- 
ume.^ Suffice  it  to  say  here  that  an  individual  prevention,  injection  of 
the  urethra  after  a  suspicious  intercourse  (p.  217),  though  diminishing 
greatly  the  danger  of  infection,  does  not  entirely  eliminate  it.  SegTe- 
gation  and  reglementation  of  prostitutes  is  successful  in  proportion  to 
the  intelligence  with  which  it  is  conducted,  while  the  moral  campaigii, 
the  attempt  to  bring  venereal  disease  and  all  sexual  matters  out  into  the 
light  of  day,  seems  the  only  way  to  get  at  the  root  of  the  evil. 

Reglementation  is  employed  with  notable  failure  in  France,  with 
mediocre  success  in  Germany.  In  our  country  it  is  impracticable.'-  It 
fails  in  theory  by  not  quarantining  the  males,  in  practice  by  not  quaran- 
tining "  illicit  "  females,  the  lewd  housemaid  or  shop  girl,  and  the 
errant  widow. 

The  moral  campaign  of  education  to  old  and  young  still  has  its  spurs 
to  win.  It  is  very  full  of  promise.  The  notion  that  child  and  bride 
need  education  in  matters  sexual,  and  that  tlic  boy  needs  clean  ideas  on 
these  subjects  is  a  new  one.  But  it  is  hard  to  see  how  such  education 
can  fail  to  save  many  innocents  from  venereal  disease  and  from  moral 
woes  far  worse. 

'  The  important  i)ul)lip:itions  on  these  subjects  are  discussed  in  tlie  various  societies 
of  Sanitary  and  Moral  Prophylaxis  and  of  Social  Hygiene.  Reference  may  be  made  to: 
Trans.  Am.  Soc.  Sanitary  and  Moral  Prophylaxis,  Bull.  soc.  fran(^.  de  prophylaxis  sani- 
taire  et  morale,  mitteilungend.  Deutsch.  Gesellschaft  z.  Bekampf  d.  Geschlechtskrankh. 
Also  to  the  publications  of  the  Chicago  Soc.  of  Social  Hygiene  and  the  N.  Y.  Ass'n  for 
the  Blind. 

'  "The  Social  Evil,"  Putnam  and  Co. 


CHAPTER    VIII 
THE    GOXOCOCCUS 

That  the  gonococcus  is  the  cause  of  gonorrhea  is  no  longer  a  subject 
for  discussion.  Iticord's  "  reretfe  pour  attraper  la  cliaude-pisse  "  is  an- 
swered by  the  aphorism  of  jMarcel  See :  "  La  phis  belle  femme  dn  monde 
ne  pent  donner  que  ce  qu'elle  a."  ^STo  person  can  impart  or  acquire 
gonorrhea  except  by  imparting  or  acquiring  the  gonococcus. 

The  gonococcus  is  a  nonmobile  diplococcus,  occurring  within  as  well 
as  without  pus  and  epithelial  cells.  It  stains  readily  witli  the  familiar 
anilin  dyes.  It  does  not  take  tlie  Gram.  It  will  not  grow  on  the  usual 
culture  media.  It  produces  endogenous  toxins.  It  cannot  be  inoculated 
upon  animals. 

Microscopic  Characteristics. — When  a  drop  of  gonorrheal  pus  is 
properly  stained  and  examined  through  an  immersion  lens  of  yV  aper- 
ture, the  gonoeocci  seen  present  the  following  characteristics : 

1.  It  is  a  diplococcus.  Each  individual  of  a  pair  is  I)-shaped  (cof- 
fee-bean shaped),  with  the  flat  (or  slightly  concave)  border  opposed  to 
its  fellow,  so  tliat  the  couple  form  an  ovoid  made  u])  of  two  separate 
hemispheres.  I'lie  length  of  the  pair  averages  about  ].(>  /^,  and  th(^  inter- 
space is  about  half  as  wide  as  either  segment. 

2.  The  dij)lococci  are  found  grouped  in  {lairs,  fours,  and  tttlier  mul- 
tiples of  two,  showing  a  tendency  to  rectangular  dispositi(m,  in  marked 
contrast  to  the  irregular  massing  of  staphylococci  and  the  linear  ar- 
rangement of  streptococci. 

3.  The  gonococcus,  when  it  occurs  in  pus,  is  found  both  within  and 
without  the  pus  and  ihc  cpilliclial  cells,'  Indeed,  the  most  characteristic 
groups  are  met  with  iuside  the  cells.  The  exfraeelluhir  gonoeocci  may 
be  scattered  oi-  irregularly  grouped,  but  the  inti-aeelluiai-  specimens 
])resent  a  greater  reguhii-ity  of  arrangement.  Without  being  mathe- 
matieally  distributed,  there  is  still  a  certain  symuieti-y  in  the  grouping, 
an   absence  of  jumbling,   wdiich   the   observer   soon  learns  to   appreei- 


'  There  is  no  close  clinical  relation  between  the  intracellular  or  the  extracellular 
position  of  the  gonoeocci  and  the  grade  or  the  stage  of  the  inflammation.  Every 
specimen  contains  gonoeocci  both  inside  and  outside  the  cells,  and  in  no  definite  pro- 
portion. At  the  onset  and  at  the  close  of  the  infection  the  organisms  are  more  com- 
monly extracellular,  but  clinical  exceptions  to  this  general  rule  are  numerous. 
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:itc  ;it  a  iilaiicc  aiul   wliicli  our  plates  altciii])!    to  reproduce   (Plate  11, 
iMiis.   1,  -2). 

Such  are  the  characteristics  of  the  gonocoecus.  It  is  a  double  D 
diplococcus  occurring  intracellularly  and  in  typical  groups.  But  these 
characteristics  are  sometimes  shared  hy  other  bacteria  met  with  in  ure- 
thral pus.  We  must  look  further  for  a  distingnishing  featnre.  This 
Ave  find  in  the  reaction  of  the  gonocoecus  to  the  Gram  stain. 

Gram  Reaction. —  Gonococci  do  not  take  "  the  Gram."  This  means 
that  if  these  cocci  are  stained  first  with  an  anilin  dye  and  then  with 
Lugol  reagent  (see  below)  the  resultant  stain  may  be  washed  from  them, 
from  the  cells,  from  many  other  bacteria,  but  not  from  staph  ijlococci  and 
other  Gram-positive  cocci  which,  under  the  microscope,  otherwise  re- 
semble true  gonococci.  Hence,  when  the  Gram  stain  is  applied,  a  thor- 
ough washing  with  alcohol  leaves  the  cells  and  gonococci  colorless,  while 
the  pseudogonococci  stand  out  in  bold  relief,  stained  darkly  by  the  com- 
bined color  of  the  anilin  dye  and  the  Gram  stain. 

In  order  to  make  the  effect  of  the  Gram  stain  more  apparent,  it  is 
customary  to  restain  the  cells  and  gonococci  with  a  contrasting  color,  in 
order  that  the  true  gonococci  may  be  visible  for  direct  comparison  with 
the  false  (Plate  IT). 

Preparation  of  the  Specimen — Prom  what  has  been  said  in  the  pre- 
ceding paragraphs,  it  is  clear  that  recognition  of  the  gonocoecus  depends 
upon  the  ]3roper  preparation  of  the  specimen — the  proper  performance 
of  the  Gram  test — and  while  the  test  is  not  complicated,  it  is  delicate, 
and,  like  so  many  other  laboratory  methods  that  appear  entirely  simple 
when  one  is  familiar  with  them,  it  does  not  succeed  at  the  hands  of  the 
beginner.  Hence  every  practitioner  is  by  no  means  competent  to  per- 
form and  interpret  the  Gram  stain;  but  anyone  who  can  smear  a  slide 
and  focus  a  microscope  may  become  competent  by  practice. 

T.  The  Smear. — A  very  small  drop  of  the  ]ms  to  be  examined  is 
placed  upon  a  clean  glass  slide.  Upon  this  another  slide  is  dropped,  the 
two  pressed  together  and  slid  apart.  This  leaves  each  covered  with  a 
thin  film  of  pus  (the  thinner  the  better).  Each  is  then  dried  by  evapora- 
tion at  a  gentle  heat  and  fixed  by  rapidly  ]iassing  it  three  or  four  times 
through  the  flame  of  a  s])irit  lamp  or  a  Ihmseu  burner. 

II.  The  First  Slain. — One  of  the  liluis  is  now  covered  with  Pal- 
tauf's  solution.^ 

This  is  left  on  for  three  minutes,  the  excess  washed  off  with  water 

*  Anilin  oil,  3  parts;  al)solute  alcohol,  7  parts;  distilled  water,  90  parts.  Shake  for 
two  minutes.  Filter  tlirough  moistened  paper  until  filtrate  is  clear.  Add  two  grams 
of  Oriihler's  powdered  gentian  violet.  Set  aside  for  twenty-four  hours.  Pipette 
supernatant  fluid  as  recpiired. 

This  solution  lias  l)cen  used  at  Vienna  for  twenty  years.  It  keeps  well  for  six  weeks, 
i.  e.,  longer  than  any  other. 


PLATE    II 


GoNOCocci  AND  Tubercle  Bacilli. 

Fig.  1. — Gonorrheal  pus.     First  stain:  gentian-violet  solution. 

Fig.  2.^Gonorrheal  pus.     Bismarck-brown.     Cells  and  gonococci  take  the  brown  stain, 
while  the  pseudo-gonococci  remain  black. 
Fig.  3. — Tubercle  bacilli  in  urine. 
Fig.  4. — Smegma  bacilli  in  urine. 
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(no  water  must  be  used  if  ilic  (jraiii  stain  is  to  l)e  employed),  tlie  i^iass 
dried  in  the  flame,  and  examined  with  the  oil-immersion  lens.  If  no 
bacteria  with  the  morphological  characteristics  of  gonococci  are  seen 
after  a  careful  examination,  it  is  a  waste  of  time  to  employ  the  Gram. 
But  if  what  a])]iear  to  be  true  gonococci  are  found,  the  Gram  test  is 
api)li(>d  {()  \\iQ  otiier  cover-glass.  The  stain  is  applied  for  three  minutes, 
as  above  described,  but  this  time  the  excess  of  solution  must  be  shaken 
from  the  specimen.  No  ivaier  or  alcohol  nuiy  be  applied  at  this  junc- 
ture.   The  slide  is  immediately  blotted  and  flooded  with  Lugol's  solution. 

111.   The  Lugol. — Lugol's  solution  is  made  up  as  follows: 
lodin — 1  part. 
Potassium  idodid — 2  ])arts. 
Distilled  water— 300  parts. 

This  is  api)lied  for  precisely  two  minutes. 

lY.  The  Alcohol. — As  soon  as  the  slide  is  removed  from  the  Lugol 
solution  it  should  be  washed  with  absolute  alcohol  for  ])recisely  thirty 
seconds. 

V.   TJie   Contrast  Slam. — After  using  various   more   or   less   satis- 
factory counter-stains  1  now  employ  oidy  the  following: 
Carbolic  acid — 2  parts. 
Saturated  aqueous  solution  of  Bismarck  brown — !>S  ])arts. 

If  the  decolorized  smear  is  covered  with  this  solution  for  tlii-ce  min- 
utes or  five  minutes  and  then  rinsed  in  water,  it  acquires  a  light-brown 
tint,  and  under  the  microscope  the  cells  and  gonococci  appear  yellowish 
and  in  marked  contrast  to  the  deep  purple,  almost  black,  pseudogon- 
ococci.  A  more  prolonged  staining  with  the  brown  gives  the  gonococci 
a  dee{)er  color,  which  is  not  so  readily  distinguished  from  that  of  the 
pse  u  d  ogonococc  i . 

Such  is  the  teclmic  of  staining  the  gonococcus,  which  may  be  em- 
ployed by  anyone  having  an  elementary  familiarity  with  medical  micros- 
copy, and  which  may  be  dejiended  upon  to  furnish  accurate  results,  if 
followed  accurately.  The  essentials  likely  to  be  overlooked  are  the  em- 
ployment of  Gruhler's  violet,  'precise  staining,  by  the  watch,  employment 
of  absolute  alcohol,  and  exclusion  of  all  water  until  after  counter- 
staining. 

Gonococcus  Culture. — Tlu^  gxmococcus  can  be  nuule  to  grow  only 
on  special  media  and  under  special  conditions. 

Tlie  mediuiH  must  contain  human  blood  serum  and  be  slightly  alka- 
lin.  Tliis  serum  may  be  obtained  from  an  asejitic  effusion  into  the 
])eritonevnu,  the  ])lenra,  or  the  tunica  vaginalis.  (Ex])erts  can  obtain 
slight  growth  of  gonococci  ujion  ordinary  culture  media.) 

Ileinum  ^  em])loys  the  following  culture  medium : 

^Med.  Record,  1895,  XLVII,  746;  Ibid.,  1896,  L,  887;  Ibid.,  1898,  LIII,  80. 
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Stcrili/cd   ]i(|ni(l  chest  serum,   1   part. 

Agar,  2  per  cent  +  peptone,  2  per  cent  +  salt,  0.5  iier  cent  +  glu- 
cose, 2  per  cent,  2  parts. 

He  sterilizes  the  liquid  by  heating  it  to  65°  C.  for  one  hour  for  six 
days,  then  he  leaves  it  three  days  at  the  room  temperature,  then  resteril- 
izes  for  three  days  more. 

The  incubator  must  be  kept  at  a  temperature  between  30°  and  30°  C. 
The  ideal  temperature  is  36°  to  37°  C. 

The  growth  of  gonococci  is  relatively  slow.  They  are  aerobic  and 
facultative  anaerobic.  The  colonies  remain  rounded  and  usually  do  not 
run  together.  They  are  grayish  in  color  and  slightly  translucent. 
Growth  ceases  in  about  forty-eight  hours ;  sooner  if  the  surface  of  the 
agar  dries.  Examination  should  therefore  be  made  at  the  end  of  the 
second  day.  To  continue  the  growth  it  must  be  shifted  to  a  new  medium 
every  three  or  four  days  or  oftener. 

The  vifalifi/  of  the  gonococcus  is  slight  whether  in  smears  or  in 
culture.  Desiccation  kills  it  in  a  few  hours.  But  Ileiman  has 
cultivated  the  gonococcus  from  a  thick  drop  of  pus  twenty-nine  days 
old.  It  is  killed  by  a  temjierature  of  45°  C,  and  ceases  to  grow 
below  30°  C.  Any  weak  antisepsis  rapidly  destroys  the  gonococcus 
in  vitro. 

Diagnosis  of  the  Gonococcus. — The  gonococcus  is  distinguished 
from  staj^hylococci  and  other  Gram-positive  cocci  by  the  Gram  stain. 
But  there  are  other  Gram  negative  cocci  from  which  the  gonococcus  can 
only  be  distinguished  by  culture,^  Such  are  the  micrococcus  catarrhalis, 
the  diplococcus  intracellularis,  and  certain  chromogenic  cocci.  That 
these  differ  somewhat  in  shape,  size,  and  grouping,  that  some  are  diplo- 
cocci,  while  others  are  micrococci,  does  not  constitute  sufficient  dif- 
ferentiation. 

Happily  none  of  these  organisms,  except  the  micrococcus  catarrhalis, 
have  been  identified  in  the  genito-urinary  tract.  None  of  them,  except 
the  m.  catarrhalis,  is  believed  to  cause  urethritis.  The  urethritis  caused 
by  m.  catarrhalis  is  probably  insignificant,  and  not  to  be  clinically  mis- 
taken for  acute  gonorrhea.  For  clinical  laboratory  diagnosis  of  acute 
genital  gonorrhea  it  is,  therefore,  only  necessary  to  identify  a  Gram- 
negative,  intracellular  di]ilococcus. 

The  gonococcus  in  the  conjunctiva  and  in  joint  exudates  is  equally 
unmistakable. 

(^hronic  nongonorrhcal  or  ])oslg(»noiTh('aI  urclhritis  or  cndonictritis 
uiay,  however,  contain  the  in.  calaiThalis  oi-  some  oilier  Grain-negative 
intracellular  micrococcus.     So  rare  is  this  that  1  have  personal  knowl- 


'  Cf.  Zui)ink,  Bcrl.  klin.  Worhcriachr.,  I'JOG,  No.  52;  WoUstein,  Jour,  of  A'.c/xv.  Med. 
1907,  September  21st,  Elser. 
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edge  of  no  case  in  which  it  has  hccu  jn-uvcii.  ^^'t  for  a  iiicdico-lcgal 
opinion  or  for  the  prohibition  of  iiiatriniony  the  diagnosis  by  culture 
shouhl  be  re(iiiire(l. 

Itcctal,  buccal,  and  nasal  gonorrh(;a  also  recpiii-e  diagnosis  by  culture. 

Tlie  cultural  characteristics  of  the  gonococcus  have  been  described. 
An  important  feature  in  the  diagnosis  is  that  the  gonococcus  ferments 
glucose  (and  perhaps  maltose,  but  not  other  sugars). 

The  micrococcus  catarrhalis  grows  more  readily  than  the  gonococcus 
on  the  usual  media.  On.  serum-agar  it  makes  two  kinds  of  colonies,  the 
one  thick  and  crumbling  like  mortar  does  not  resemble  the  gonococcus, 
the  other  (^uite  similar  to  the  gonococcus,  exce])t  that  the  colony  is 
smaller.  IJut  the  distinguishing  feature  of  the  micrococcus  catarrhalis 
is  its  inability  to  ferment  glucose. 

The  other  members  of  this  group  grow  more  readily  on  the  familiar 
media.  Thus  the  diplococcus  intracellularis  grows  on  nutrient  or 
glycerin-agar  and  on  Loeliier's  blood  serum-agar.^ 

Concerning  serum  reactions  Elser  and  Huntoon  state  that 

When  pro])erly  controlled,  agglutination  tests  serve  to  dilferentiate  the 
various  grou])S  from  each  other,  providing  the  strains  tested  are  sutfieiently 
agglutinable.  Diagnostic  difficulties  may  arise  in  connection  with  certain 
gonococcus  strains.  These  are  unusually  sensitive  to  the  action  of  normal  and 
of  grou})  agglutinins  and  may  yield  higher  values  in  the  presence  of  a  menin- 
gococcus iuunune  serum  than  moderately  agglutinable  meningococcus  strains. 

Ahsor])tion  tests  served  to  differentiate  the  various  groups  of  (J ram  nega- 
tive cocci  from  each  other  and  to  establish  the  identity  of  the  agglutinable 
and  inagglutinable  meningococcus  strains. 

Gonococcus  Toxins  and  Vaccines. — Christnuis  -  and  Wasser- 
nuinn  ■'  have  shown  that  gonococci  ])roduce  only  an  endotoxin  de- 
rived from  dead  and  disintegTated  microorganisms.  Thus  the  toxin 
nuiy  b(^  measured  in  units  of  bacteria.  Accordingly,  one  s)X',aks  of 
a  solution  containing  20,000,000  or  1,000,000,000  dead  gonococci, 
meaning  a  solution  containing  the  toxins  of  that  number  of  dead  bac- 
teria. 

Preparation  of  the  Toxin — A  pure  culture  of  gonococcus  is  destroyed 
by  heating  for  one  hour  at  (50"^  C.,  and  its  sterility  then  tested  by  cul- 
ture. Its  concentraticm  is  then  estimated  in  the  following  manner:  A 
given  amount  (e.  g.,  0.2  c.c. )  is  mixed  with  an  equal  amount  of  freshly 
drawn  noruud  bunian  blood.  A  smear  is  made  of  the  mixture.  This  is 
stained  in  the  usual  way  and  a  comparative  count  of  the  red  cells  and 

'  Elser  and  Huntoon  {Jour,  of  Med.  Research,  1!)09,  xx,  369)  have  studied  exhaust- 
ively the  cultural,  fermentation  and  scrum  reactions  of  the  Gram-negative  cocci. 

2  Am.  Institut  Pasteur,  1900,  XLV,  331. 

3  Berl,  klin.  Wochenschr.,  1897,  No.  32. 


104  THE   GONOCOCCUS 

gonococci  iiiiule.  Esliinating  r),0(M),()()O  red  cells  to  tlie  c.e.,  one  readily 
establishes  the  miiiibcr  of  gonococci  to  the  c.c. 

The  toxin  is  now  sold  by  several  firms  in  ithials  containing  20,000,- 
000  to  500,000,000  dead  gonococci  to  the  c.c. 

Autogenous  and  Stock  Vaccines — Teagne  and  Torrey  ^  have  shown  that 
the  seniiii  of  an  animal  immunized  to  one  strain  of  gonococcns  docs  not 
canse  fixation  of  complement  when  tested  against  an  antigen  obtained 
from  another  strain.  Following  np  this  line  of  investigation  Torrey  was 
able  to  differentiate  three  strains  of  gonococci  in  Xew  York  City,  and 
most  of  the  stock  toxins  now  sold  are  from  a  mixtnre  of  these  three 
strains. 

It  is  difficult  to  compare  the  efficacy  of  autogenous  and  stock  vac- 
cines on  a  scientific  liasis.  I  have  employed  only  the  stock  polyvalent 
vaccines,  and  they  have  given  great  satisfaction;  but  whether  similar 
strains  might  not  fail  in  other  cities,  I  cannot  say.  Autogenons  vaccines 
have  the  advantage  of  giving  a  definite  product  distinctly  and  certainly 
applicable  to  a  given  case,  but  they  hav^e  the  overwhelming  disadvantage 
of  requiring  from  two  to  four  days'  preparation.  We  cannot  get  them 
at  the  time  when  we  most  need  them. 

The  Opsonic  Index  and  the  Physiologic  Reaction The  opsonic  index 

has  been  little  studied  in  relation  to  gonococci  injections.  Its  reliability 
is  contested. 

Local  pain  from  the  injection  is  slight,  local  inflammatory  reaction 
rai'e.  General  toxic  or  febrile  reactions  are  not  unusual  if  the  vaccine 
treatment  is  begun  at  a  high  dose  or  pushed  rapidly.  But  the  discomfort 
of  a  reaction  accompanied  by  a  temperature  of  103°  F.  and  lasting  not 
more  than  twelve  hours  is  the  most  that  may  be  expected,  and  this  is  an 
insignificant  complication  comjiared  to  the  beneficial  results  that  may 
accrue. 

Dosage. — The  vaccines  have  been  employed  at  an  average  dose  of  10,- 
000,000  to  20,000,000,  increased  to  a  maximum  of  50,000,000.  Such 
doses  are  too  small.  One  should  begin  at  40,000,000  or,  in  acute  cases, 
60,000,000  and  increase  by  20,000,000  or  more  at  each  dose  (unless  the 
sym])toms  are  controlled,  or  the  reaction  is  marked)  until  a  dose  of  100,- 
000,000  is  reached.  Only  in  exceptional  cases  is  it  necessary  to  go 
higher  than  this. 

The  injections  are  given  into  the  nmscle.  They  should  not  he  re- 
peaicd  ofloier  than  every  other  day. 

Results.- — Gonococcic  vaccines  have  been  employcMl  in  various  classes 
of  ca.ses,  viz. : 

*  Jour,  of  Med.  Research,  December,  1907. 

^  Hartwcll,  Tnins.  Maine  Med.  Assoc;  Cole  and  Moakins,  Bull.  Johns  Hopkin.-i 
Universit!/.  lUOl  ;  Irons,  Jowr.  of  Infect.  Dis.,  June-July,  lilOS;  Rallongcr,  Jour.  Am.  Med. 
Assoc,  May  lU),  l!)OS,  p.  1784;  Van  Rienipsl,  PohjcUnic  Med.  Jour.,  1909. 
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In  localized  goiiorrlica — 

Acute  urethritis   (useless). 
Cliroiiic  urethritis  (prohahly  useless). 
A'ulvo-vagiuitis  (doubtful). 
In  the  complications  of  local  gonorrhea — 
Epididyuiitis  (useful). 
Other  intlaunnations  (useful). 
lu  systeuiic  gonorrhea — 

Acute  arthritis  or  iritis  (verv  useful). 
Chronic  arthritis  (very  useful). 
Se}isis  (souictinies  specific). 
Localized  (lonorvhca. — So  long  as  gonorrhea  reuiaius  localized  upon 
the  genital  and  urinary  mucous  membranes  it  excites  no  systemic  reac- 
tion, and   is  seemingly  uninfluenced  by  the  injection  of  vaccines.     In- 
dividual instances  of  the  cessation  of  an  intractible  gonorrhea  under  the 
aduiinistration  of  vaccines  prove  nothing.     Chronic  gonorrhea  is,  as  a 
rule,  quite  uninfluenced  by  the  vaccine  treatment.    I  have  not  {;ven  noted 
an  increase  in  the  gonococci  in  the  urethral  discharge.     Butler  and  Long 
report  twelve  cases  of  vulvo-vaginitis  treated  by  vaccine  injection  every 
fifth  day  (5,0()0,()00  to  25,0()o',0()0)  with  gratifying  results. 

Genital  Complications. — It  is  my  practice,  whenever  a  gonorrheic 
dev^elops  fever  or  any  symptoms  suggestive  of  acute  epididynial,  pros- 
tatic, or  periurethral  complications,  to  administer  50, 000, 000  gonococci 
rnd  to  follow  this  two  days  later  by  the  same  dose  if  all  is  well,  by  double 
the  dose  if  the  symptouis  continue. 

One  is  thus  able  to  aboi't  the  threatened  couqilicatious  in  many  cases. 
]  have  succc(!ded  in  aborting  epididymitis  in  about  -JO  per  cent  of  cases. 

When  the  metastatic  (e.  g.,  epididymal)  focus  is  established,  how- 
ever, 1  have  seen  no  positive  good  result  from  vaccine. 

tiystonic  Gonorrhea. — The  vaccine  treatment  finds  its  most  rational 
apjilication  and  achieves  its  best  results  in  the  trcatnunit  of  systemic 
gonorrhea. 

Injection  of  50,000,000  dead  gonococci,  followed  every  second  day 
by  injection  of  100,000,000,  should,  after  six  or  eight  injections,  mark- 
edly improve  more  than  75  per  cent  acute  joint  lesions.  In  most  cases 
relief  is  marked  after  every  injection  and  is  realized  within  six  or  eight 
hours. 

In  the  ti'eatment  of  ii'itis  the  vaccine  has  not  shown  itself  so  bril- 
liantly successful. 

The  treatment  of  ciii-onic  arthi-itis  by  vaccines  is  complicated  in  two 
ways.  in  the  HrsI  place,  llic  intlanmuition  may  be  unafl'ected  by  the 
oi'diiiiii'v  dos(^s.  'i'lnis  my  associate.  Dr.  Chetwood,  had  a  case  that 
reacted  to  nothing  less  than  1500,000,000,  and  did  not  show  any  marked 
benefit  from  the  treatment  until  a  dose  of  500,000,000  was  reached. 
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In  the  second  place,  the  jiainful  lesion  of  many  so-callc<]  cases  of 
chronic  gonorrheal  ai-thritis  is  an  organic  one,  an  exostosis  (n-  a  change 
in  ligament  or  s^-novial  membrane  dnc  to  a  gonococcal  inflammation  that 
has  passed,  and  preeminently  unsnited  to  any  vaccine  treatment. 

With  these  reservations,  the  vaccine  treatment  of  chronic  gonorrheal 
arthritis  is  likely  to  give  very  satisfactory  resnlts. 

Gonorrheal  septicemia  sometimes  reacts  brilliantly,  sometimes  not 
at  all.     Autogenous  vaccines  should  be  nsed  if  possible. 

Antigonococcus  Seruin. — The  antigonococcns  sernm  employed 
in  this  country  is  that  of  Rogers  and  Torrey.^  The  sernm  is  polyvalent 
(like  the  vaccine).  It  is  derived  from  rams,  since  their  sernm  seems 
much  less  toxic  than  that  of  goats  or  rabbits. 

Technic — Two  c.c.  of  the  sernm  are  injected  every  day  or  every  sec- 
ond or  third  day.  The  serum  should  be  placed  dee}),  but  not  necessarily 
into  a  muscle. 

Complications. — With  ram  serum  the  only  reaction  that  one  may  antici- 
pate is  a  varying  amount  of  local  swelling,  redness,  heat  and  soreness 
around  the  point  of  injection.  This  does  not  occur  by  any  means  in  every 
individual  case,  and  is  not  caused  l>y  any  anti-body  in  the  serum,  but  is 
due  to  the  local  toxic  action  of  the  serum  itself.  As  the  same  serum  has 
been  found  to  cause  this  reaction  in  one  individual  but  not  in  another,  it 
is  2)artly  referal)le  to  the  idiosyncrasy  of  the  jjatient.      (Kogers.) 

Results.- — -The  results  reported  from  the  use  of  the  serum  are  quite 
similar  to  those  reported  from  the  vaccine.  1  have  not  experimented 
with  the  serum. 

Kogers  claims  good  resnlts  in  85  per  cent  of  early  joint  cases,  and 
some  good  in  late  cases  if  treatment  is  continued  for  a  month  or  more. 
Herbst,  using  three  times  the  usual  dose,  achieved  very  satisfactory  re- 
sults in  all  chrcmic  joint  cases,  but  nothing  in  epididymitis  and  acute 
arthritis.  Swinburne  wannly  advocates  the  sernm  at  the  onset  of 
epididymitis,  stating  that  in  27  cases  so  treated  the  pain  was  relieved 
in  forty-eight  hours. 

Immunity. — The  gonococcns  confers  a  relative  immunity  to  the  per- 
son who  harbors  it.  lie  can  usually  not  be  reinfected  ;  e.  g.,  by  a  woman 
upon  whom  he  has  conferred  the  disease.  Moreover,  relapses  of  a  gi\-en 
gonorrhea  are  almost  invariably  less  severe  than  the  initial  outbreak. 

But  th(»  iiiimiiuity  that  jiersists  after  a  cured  gonorrhea  is  of  the 
slightest.  Snbsecpu'nt  attacks  are  usiudly  mihh'r  than  the  initial  one, 
but  they  nuiy  be  (piile  as  prolonged,  cpiite  as  complicated. 

'  Jour.  Am.  Med.  Assoc,  January  27,  1906  and  September  14,  1007. 
'■^  Rogers  and  Torrey,  loc.  cil.;  Ilerbst,  Jour.  Am.  Med.  Assoc,  May  2;i,  lUOS.     Swin- 
burne, Jour.  Am.  Med.  Assoc,  January  2G,  l!)07  and  Med.  Record,  Novciubcr  14,  190S. 


CHAPTER    IX 

GONORRHEA:    THE    EXTRAGENITAL    TYPES    OF  INOCU- 
LATION;   THE    SYSTEMIC   MANIFESTATIONS 

Tiif:  gonococciis  is  s})ecific  to  the  luiuian  rjice.  Jt  is  iinpossil)l('  to 
give  gonorrhea  to  any  animal. 

The  gonococcus  may  be  inocuhited  readily  in  the  eye,  in  the  urethra 
of  either  sex,  and  in  the  female  genital  jnissages.  The  rectum  is  less 
vulneral)le  than  the  genitals.  The  mouth  and  nose  are  ail  hut  immune. 
The  unbroken  skin  cannot  be  inoculated,  and  all  squamous  epithelium 
offers  a  nuirked  resistance.  Thus  the  urinary  bladder,  the  j)re])utial  cav- 
ity of  the  male  and  the  vagina  of  the  fenude  suffer  rai'oly  and,  as  a  rule, 
mildly  from  gouori'hea,  except  in  so  far  as  they  arc  involved  in  the  con- 
tiguous intlammation  of  the  urethra,  the  cervix,  or  the  vulva. 

That  childiT'n  are  much  more  vulnerable  to  gonorrhea  than  a<lidts 
is  evidenced  by  the  readiness  with  which  little  girls  ac(juire  vulvo-vagin- 
itis,  the  frequency  of  gonorrheal  conjunctivitis  in  children,  and  the  fact 
that  nasal  and  buccal  gonorrhea  occur  almost,  if  not  quite,  exclusively 
in  children. 

EXTENSION    OF   THE    DISEASE 

Gonorrhea  of  the  eye  and  rectum  renuiin  localized.  In  the  genitals 
the  disease  extends  by  continuity  as  far  as  the  vesical  trigone,  and 
throughout  the  genitalia  of  both  man  and  woman. 

The  gonococcus  penetrates  the  epith<dium  of  the  iuHanied  surface 
and  excites  exudation  and  subsecpiently  sclerosis  in  the  subjacent  con- 
nective tissue;  but  it  shows  no  great  tendency  to  cause  lesions  to  any 
depth  exce])t  when  sliut  in  by  inthnnuuitory  occlusion  of  the  orifice  of  a 
gland.  Under  such  circumstances  it  uuiy  cause  abscess,  invade  tlu;  veins 
(thrombosis),  and  l)e  carried  to  distant  parts  of  the  body,  there  to  set  up 
metastatic  gonori-hcal  foci. 

Clinically  this  local  suppuration  and  genei'al  intoxication  occur  al- 
UHJst  exclusively  in  the  genitals;  i.  <>.,  the  urcthi-a,  ))rostat(>,  vesi(de,  and 
epididymis  of  the  male,  tlic  glands  of  the  urethra,  vagina  and  cervix, 
and  the  Fallo})ian  tuhes  in  the  fenude. 

By  means  of  the  blood  stream  gonococci  may  be  carried  to  almost  any 
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organ.  The  favored  locations  for  systemic  gonorrliea  are  llie  joints  and 
the  iris.  Less  frequently  it  attacks  the  Lursie,  the  tendon  sheaths,  the 
pleura,  the  meninges,  the  periosteum,  the  parotid  gland,  the  veins, 
the  endocardium,  the  pericardium,  the  muscles. 

Lymjihatic  absorption  is  uncommon  and  gonorrheal  lymphangitis 
and  lym})liadenitis  rare. 

Absorption  of  gonorrheal  toxins  may  affect  the  nervous  system  or 
the  skin. 

The  peritoneum  is  not  rarely  involved  in  gonorrheal  salpingitis,  but 
gonorrheal  peritonitis  is  extremely  rare  in  the  male.  The  kidneys  are 
probably  reached  by  gonococci  from  the  blood  stream,  though  direct  in- 
vasion from  an  infected  bladder  is  not  impossible. 

ANO-RECTAL   GONORRHEA 

The  anus  is  relatively  innnune  to  the  gonococcus.  Every  acute  vul- 
var gonorrhea  pours  pus  over  it,  and  yet,  even  in  infants,  it  is  not  often 
inflamed.  Jidlieu  has  ^  collected  from  the  statistics  of  Howard,  Schultz, 
and  Baer  1,037  cases  of  genital  gonorrliea  in  women  with  157  inocula- 
tions of  the  anus. 

Etiology — Sodomy  is  the  accepted  cause  for  anal  gonorrhea;  but  the 
infection  is  more  often,  due  either  to  direct  inoculation  by  pus  from 
the  vulva  or  by  indirect  inoculation  from  the  douche  tube  or  the  finger. 

Pathology — The  lesions  are  both  deep  and  chronic.  The  epithelium 
of  the  rectum  is  eroded,  infiltrated,  and  in  places  ulcerated  for  several 
inches  up  from  the  anus. 

Fissure  and  condyloma  are  common ;  the  anus  itself  is  infiltrated. 
Ischiorectal  abscess  and  phlebitis  of  the  bemorroidal  veins  have  been 
noted  as  rare  complications.  Whether  or  not  rectal  gonorrhea  is  often 
a  cause  of  stricture  is  not  determined.  The  stricture  is  usually  observed 
so  late  that  its  cause  is  not  clear. 

Symptoms — The  symptoms  are  so  slight  that  the  condition  is  often 
overlooked.  At  the  onset  there  is  at  most  itching  and  burning.  Later 
there  are  to  all  intents  and  purposes  no  subjective  symptoms. 

Physical  Signs — The  lesion  is  rather  rectal  than  anal.  The  anal 
orifice  may  be  swollen ;  it  is  almost  always  fissured — "  at  six  o'clock," 
as  the  French  say,  A  single  moist,  pointed,  soft  condyloma  usually 
overhangs  the  fissure.  There  is  often  no  external  discharge,  but  a 
drop  of  pus  may  readily  be  expressed  by  ]')ressur(^  from  the  rectum. 
Proctosco])y  reveals  t  iiniefnct  ion,  ei-osion,  and  ulceration  of  the  rectum. 

Duration — Kectal  gonorrhea  is  (>xti-emcly  chronic,  .iullicn  treated 
four  successive  cases  110,  101),  and   ITI  days  bet"ore  achieving  a  cure. 

*  Le  BIcnnnrrhagie  (formes  rnres  et  peu  connues),  Paris,  1906.  Also  Brunswick- le 
Bihan,  Bull,  de  I' Acad,  de  Med.,  Paris,  HH)7,  LXXI,  p.  11)7. 
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Diagnosis. — The  jLioiiocooeiis  may  ])c  identified  in  I  lie  pus.  If  \\\r. 
eoudilioii  of  the  geiiitids  leaves  any  doubt  as  to  the  nature  of  the  inllani- 
iiKilinii^  the  (li:ii;nosis  should  he  verified  hy  cultures 

Treatment — The  rectum  may  be  irrigated  daily  witli  potassium  per- 
mani>anate  (1:  200  to  1:  25)  or  witli  protargol  (2  per  cent  to  10  per 
cent).  Erosions  and  ulcers  may  Le  touched  every  second  or  third  day 
with  a  nitrate-of-silver  j)encil. 

BUCCAL  AND  NASAL  GONORRHEA 

That  gonorrheal  inflammation  of  the  mouth  and  nose  may  occur  we 
cannot  doubt.  That  it  does  occur  in  infants  may  be  considered  proven. 
But  its  existence  in  the  adult  is  at  best  uncertain. 

The  existence  of  Imccal  gonorrhea  in  infants  was  proven  by  Ahl- 
feld. ^  Kimball  -  has  reported  8  cases  of  systemic  gonorrhea  in  in- 
fants, one  or  more  of  whom  was  doubtless  infected  from  the  mouth. 
De  Stella  ^  has  apparently  proven  the  existence  of  infantile  nasal 
gonorrhea. 

In  adults,  however,  we  hear  only  of  sporadic  cases.  The  cases  col- 
lected by  Jullien  fall  under  two  heads,  those  in  which  urethral  gonorrhea 
has  been  attributed  to  coitus  alone  (cases  of  Howard  and  Honnorat)  and 
those  in  which  stomatitis  (eases  of  Cutler,  Petit,  Cohnnbrine,  Juergens, 
and  four  of  ]\Jenard)  or  rhinitis  (cases  of  Duncan  (1781:),  Forcade,  Ed- 
wards) are  alleged  to  be  gonorrheal. 

The  evidence  against  nasal  gonorrhea  in  the  adult  is  summed  up  in 
the  experiments  of  Diday  and  Bormiere,  who  strove  in  vain  to  inoculate 
the  nasal  mucosa  with  gonorrheal  pus.  The  clinical  cases  in  favor  are 
rare,  ancient,  and  unconvincing. 

Buccal  gonorrhea  is  fortified  by  more  modern  instances.  But  the  al- 
leged gonococcus  found  may  perfectly  well  have  been  the  meningococcus 
or  micrococcus  catarrhalis,  and  the  "  intense  "  stomatitis  is  ])recisely 
what  one  would  not  ex])ect. 

A  typical  report  has  recently  been  made  l)y  Tuergeus.^  The  stoma- 
titis was  intense,  the  gums  ulcerated,  the  breath  fetid.  Bacteriologic 
examination  revealed  the  "  gonococcus  "  and  the  bacteria  of  Vincent's 
angina. 

In  tliis  instance  the  stomatitis  was  doubtless  a  Vincent's  angina,  the 
"  gonococcus  "  a  micrococcus  catarrhalis.  Until  such  cases  are  tested 
by  culture  we  cannot  form  a  final  decision. 

Clinical  Picture — In  infants  the  inflammation  appears  to  be  a  severe 
one  and  always  confined,  curiously  enough,  eitlier  to  nose  or  mouth.     In 

»  Berl.  klin.  Wochenschr.,  October  19,  1896.         ^  Deutsche  Med.  Zeituchr.,  1899,  No.  1. 
^  Med.  Record,  1903,  LXIV,  761.  *  Berl.  klin.  Wochemchr.,  June  13,  1904. 
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some  inslanccs  nasal  li-onoi-rhoa  lias  aeeonipanied  oplitlialinia  iioonatonim 
and  lias  been  attribnted  to  infection  tlirongli  the  lacrymal  duct. 

The  duration  of  the  intianimation  is  a  few  weeks,  as  a  rule. 

Treatment. — Antiseptic  mouth  wash  and  nasal  spray  effect  a  speedy 
cure.  Argyrol  in  20-per-cent  solution  is  the  best  wash,  but  frightfully 
dirty. 

SYSTEMIC    GONORRHEA 

The  gonococcus  invades  the  system  through  the  l)lood  stream.  Its 
toxins  may  be  absorbed  by  the  same  route.  Though  no  one  has  disproven 
the  participation  of  gonococcus  toxins  in  the  causation  of  the  local  lesions 
of  systemic  gonorrhea,  the  gonococcus  has  so  frequently  been  found  in  the 
pus  of  joints  and  on  the  vegetations  of  heart  valves  that  such  lesions  are 
attributed  to  the  bacterium  itself,  leaving  certain  rare  and  manifestly 
toxic  phenomena  attributed  to  the  toxin. 
Toxic  Lesions. — Skin  lesions,  neuroses. 
Bacterial  Lesions — Arthritis,  osteo-arthritis. 

Endocarditis,  pericarditis. 

Bursitis,  tenosynovitis. 

Periostitis,  osteitis. 

Myositis,  abscess. 

Iritis,  systemic  conjunctivitis. 

Phlebitis,  thrombosis. 

Pleurisy,  pneumonia,  parotitis. 

Neuritis,  meningitis  (  (). 
In  the  male,  systemic  gonorrhea  is  said  to  complicate  about  1  per  cent 
of  treated  cases  of  genital  gonorrhea.      It  is  certainly  less  freipieut  in 
private  practice,  probably  more  frequent  in  the  clinic.     It  is  much  rarer 
in  women  than  in  men.     In  cliildren  it  is  not  especially  uncommon. 

Erythema  and  Neurosis. — Erythema,  urticaria/  pruritis,-  and  vari- 
ous neuroses  may  occur  during  gonorrliea  and  may  be  relieved  by  cure 
of  the  gonorrhea.  But  whether  this  ])roves  the  gonorrliea  to  be  the  ex- 
citing cause  of  the  lesion  througli  absor])tion  of  gonococcus  toxins  or 
whether  the  gonorrhea  is  simply  the  oecasicm  of  an  outlu-eak  in  a  pre- 
disposed person  is  an  open  question.  The  great  rarity  of  these  condi- 
tions and  the  fact  that  they  do  not  a])]iear  when  th(>  toxins  are  actually 
injected  under  the  skin  make  it  seem  probable  that  they  are  purely 
accidental. 

The  feeling  of  disgust,  even  amounting  to  neurasthenia,  excitinl  by 
"  venereal  "  disease  is,  of  course,  purely  psychic.  Sexual  neurasthenia 
is  not  peculiar  to  gonorrhea. 

*  Orlipski,  Miinch.  med.  Wochenschr.,  October  7,  1902. 
^  Domcnici,  Gaz.  degli.  osp.,  March  1,  190:?. 
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GONORRHEAL    ARTHRITIS 

Gonorrlieal  arthritis  or  goiioi-rlical  I'lKMiiiiatisni,  as  it  is  coiiimoiily 
called,  is  the  commonost  type  of  metastatic  gonorrhea. 

Occurrence — Gonorrlieal  rheumatism  is  said  to  occur  in  about  1  per 
cent  of  persons  alliicted  with  urethral  gonorrhea.  Children  are  par- 
ticularly prone  to  it  and  may  develop  it  from  slight  local  lesions.  Thus 
Kimball  ^  found  10  cases  of  gonorrheal  arthritis  among  70  children. 
Women  are  much  less  often  affected  than  men,  doubtless  because  they 
lack  the  prostate.  Northrup  ^  reports  230  cases  in  the  male  to  22  in  the 
female.  It  has  been  noted  by  Fournier  as  early  as  the  fifth  day  after 
the  onset  of  gonorrhea,  but  is  commonest  between  the  third  and  the  fifth 
week.     It  nvAY  occur  at  any  time  while  the  patient  harbors  gonococci. 

Distribution — The  lesions  are  often  polyarticular.  Among  Xorth- 
rup's  cases  7G  per  cent  showed  involvement  of  three  or  more  joints. 
Moreover,  synovitis,  bursitis,  and  the  other  lesions  of  systemic  gonorrhea 
are  often  associated  with  joint  lesions. 

The  knee  is  the  joint  most  frecpiently  affected  (two  thirds  of  Four- 
nier's  120  cases,  one  third  of  Finger's  "  375,  seven  eiglitlis  of  Boneman's 
278  cases). 

l^orthrup's  statistics  show  gonorrhea  of  the  knee  in  01  cases,  of  the 
ankle  in  57,  of  the  foot  in  40,  of  the  wrist  in  27,  of  the  heel  and  toes  in 
21,  of  the  (4bow  in  IS,  of  the  hip  and  shoulder  in  each  Ki,  of  the  hand 
in  11. 

The  association  of  gonorrhea  with  s])inal  arthritis  has  been  sug- 
gested by  IJouchard  "*  and  Chute.'"' 

Pathology — Gonorrheal  arthritis  is  but  a  single  ex])ression  of  a  gen- 
eral infection.  Like  other  forms  of  se})tic  arthritis,  it  de])euds  u])oh 
bacterial  localization;  that  is,  either  in  the  joint  itself  or  in  the  articular 
extremity  of  the  bone.  Hence  the  two  distinct  types  of  th(!  disease,  gon- 
orrheal arthritis  and  gonorrheal  osteo-arthritis. 

Gonorrlieal  Artlirills;. — The  coiKliiion  varies  from  llie  mildest  cases  to 
tlioso  witli  much  exudation,  ])araiti(-uhir  iuliltration  and  serious  joiut  disa- 
bility. The  pathology  is  that  ol'  all  the  othei"  se])tic  arthritides,  witli  the 
exception  that  in  the  severer  cases  there  is  more  apt  to  be  pararticular  iulil- 
tration. 

The  process  in  the  joint  is  proliferative  in  the  milder  eases,  deslruclive 
in  the  severer  ones.     Following  the  subsidence  of  the  acute  iuflamuiation, 


1  Medical  Record,  1903,  LXIV,  761. 

^Presbyterian  Hospital  Rcjwrt  (New  York),  1896,  vol.  i,  p.  53. 

KArchiv  f.  Derrn.u.  Syph.,  1894,  XXVIII,  2,  296. 

*Zeitschr.f.  Min.  Med.,  1907,  LXII. 

^  Boston  Med.  and  y^urg.  Jour.,  1904. 
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there  is  tlie  same  tendency  to  form  adliesions,  contraction  of  tlie  joint 
appendages  and  surrounding  muscles  which  we  meet  with  in  the  otlier 
forms  of  joint  infection.^ 

Gonorrheal  Osteo-arthritis.  —  Tlie  pathology  of  gonorrheal  osteo- 
arthritis exactl}'  resembles  that  of  all  the  other  infectious  osteo-arthritides 
of  the  septic  type.  In  the  beginning  there  is  either  a  focus  with  an  area 
of  rarefaction  surrounding  it,  or  there  is  a  diffuse  infiltration  of  the  articu- 
lar end  of  the  bone.  In  either  case,  the  infection  may  spread  directly  to 
the  joint  surface,  when  the  cartilage  degenerates  in  part  or  as  a  whole,  and 
thus  the  infection  invades  the  interior  of  the  joint. 

It  is  j^lain,  therefore,  that  the  joint  involvement  is  secondary  and  not 
primary  in  osteo-arthritis,  as  has  been  heretofore  supposed.  This  is  well 
illustrated  by  those  cases  of  osteo-arthritis  in  which  the  joint  proper  is 
never  invaded  at  all.  Aside  from  the  reflex  purely  serous  effusion  the 
joint  never  becomes  affected  in  these  cases,  and  there  may  be  complete 
resolution  without  loss  of  joint  motion. 

In  all  form?  of  infectious  osteo-arthritis,  the  periosteum  adjacent  to  the 
affected  part  undergoes  proliferation.  The  proliferated  periosteum  later 
becomes  ossified,  and  thus  are  formed  various  forms  of  thickening,  osteo- 
phytes, spicules,  etc.  These,  of  course,  limit  the  joint  motion  more  or  less 
completely  and  permanently.     Tliey  can  always  be  seen  in  the  radiograph. 

If  the  infection  invades  the  joint,  the  cartilage  is  more  or  less  com- 
pletely destroyed,  and  when  there  are  foci  in  the  adjacent  bones  (not  an 
unusual  occurrence)  the  joint  is  completely  destroyed,  with  complete  ])ony 
ankylosis  as  the  final  result. 

Since  bone  rarefaction  always  appears  within  the  first  few  days  of  an 
osteo-arthritis,  and  since  it  can  always  be  demonstrated  in  good  radio- 
graphs and  never  appears  in  arthritis  at  any  stage,  we  have  here  a  ready 
means  for  early  differential  diagnosis,  and  can  with  more  or  less  certainty 
make  a  prognosis.  It  can  be  said  with  certainty  that  when  the  rarefaction 
is  absent  after  the  lapse  of  a  week  or  ten  days  that  we  are  dealing  with 
an  arthritis  and  therefore  never  will  have  bone  destruction,  bone  over- 
growth, or  bony  ankylosis.  This  is  true  even  when  we  liave  a  purulent 
exudation  in  the  joint. 

On  the  other  hand,  its  presence  is  an  absolutely  sure  sign  that  we  are 
dealing  with  an  osteo-arthritis.  In  these  cases  Ave  are  sui'e  to  have  bone 
destruction  and  more  than  likely  to  have  permanent  disability.  It  is  not, 
therefore,  mixed  infection  which  causes  the  very  serious  forms  of  gonor- 
rheal joint  disease  with  bone  destruction,  but  llie  fact  that  we  have  a 
primary  bone  focus  to  deal  with  which  leads  to  these  serious  consequences. 

Clinical  Types — The  onset  may  be  acute  or  subacute.  If  acute,  the 
inflaniniation  begins  like  an  attack  of  acute  articular  rheumatism,  with 

•  This  and  the  following  quotations  are  from  Nathan,  .V.  Y.  Med.  Jour.,  March 
16,  1907,  p.  501. 
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])ain,  redness,  swelling,  tenderness,  and  disability.  Bnt  there  are  no 
sweats;  the  l)rilliant  redness  and  exqnisite  sensitiveness  of  acute  ar- 
tieuhir  rheumatism  are  not  seen,  and  fever,  if  present  at  all,  is  rela- 
tively slight. 

A  subacute  onset  varies  in  intensity  from  a  mere  ache  with  local 
tenderness  to  a  moderately  severe  pain  with  some  swelling  and  consid- 
erable disability. 

The  duration  of  the  inflammation  is  characteristically  prolonged,  al- 
though exceptionally  an  intense  attack  is  brief.  The  mildest  lesion  may 
hang  on  for  weeks  and  months.  Moreover,  certain  cases  show  a  marked 
tendency  to  relapse  of  joint  symptoms  with  each  new  attack  of  gonorrhea. 
Fournier  and  Keyes,  Sr.,  have  each  recorded  an  instance  of  four  such 
relapses  in  a  single  patient,  and  Brandes  has  seen  six. 

The  severity  of  the  inflammation  is  moderate  as  compared  to  other 
types  of  septic  arthritis.  There  is  more  or  less  thickening  of  the  soft 
tissues,  and  usually  no  great  exudation  within  the  joint.  Yet  in  excep- 
tional instances  the  joint  may  be  filled  with  a  purulent  exudate  and  be 
the  cause  of  intense  sepsis. 

Complications — The  complications  due  to  direct  extension  from  the 
joint  are  bursitis,  tenosynovitis,  and  infiltrations  of  the  surrounding 
tissues.  Abscess  outside  the  joint,  as  in  the  case  reported  by  Ware,-^  is 
even  rarer  than  suppurative  arthritis.  Implication  of  the  bone  is,  as 
stated  above,  primary  and  not  secondary. 

The  results  of  gonorrheal  arthritis  depend  upon  the  treatment  and 
the  nature  of  the  lesion.  Osteo-arthritis  may  even  result  in  total  de- 
struction of  the  joint  with  bony  ankylosis.  The  worst  that  simple 
arthritis  can  do  is  to  cause  fibrous  ankylosis.  The  most  discouraging 
features  of  the  prognosis  are  the  marked  tendency  to  chronicity,  the 
totally  indefinite  duration,  and  the  tendency  to  relapse  after  apparent 
cure. 

Diagnosis. — The  diagnosis  of  acute  gonorrheal  rheumatism  occurring 
during  the  course  of  gonorrhea  is  not  difiicult.  Under  these  circum- 
stances marked  swelling  in  a  joint,  with  slight  constitutional  distnrlv 
ances,  is  very  suspicious,  while  if  the  onset  is  sudden,  the  pain  intense, 
and  the  para-articular  swelling  marked,  the  diagnosis  is  positive.  This 
para-articular  involvement  gives  the  swelling  a  characteristic  fusiform 
shajx^. 

Acute  gonorrheal  rheumatism  occurring  in  the  absence  of  perce])lil)le 
urethral  lesion  (as  in  the  children  reported  by  Kimball)  can  only  be 
diag-nosed  by  the  discovery  of  the  gonococcus  in  the  fluid  aspirated  from 
the  joint.  But  this  fluid,  whether  serous,  sero-fibrous,  or  purulent,  may 
be  quite  sterile.     Indeed,  innumerable  observations  prove  that  the  ab- 

»  N.  Y.  Med.  Jour.,  January  13,  1906. 
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sencc  of  gonoeoeci  in  tlic  joint  Jiuid,  whether  tested  hv  smear  or  hv  enh 
ture,  is  no  evidence  ai»ciinst  gonorrhea. 

Chronic  gonorrheal  arthritis  is  far  more  difficult  of  diagnosis. 
]S[athan  insists  that  though  gonorrheal  arthritis  may  be  recurrent,  it  is 
never  really  chronic,  and  that  the  cases  called  chronic  "  are  those  in 
which  the  initial  acute  inflammation  has  left  behind  bands  of  adhesion 
or  other  structural  change  in  the  synovial  membrane  in  arthritis,  and 
bone  outgrowths  or  ankylosis  in  osteo-arthritis.  These  changes,  unless 
treated  mechanically  or  by  operation,  are  permanent." 

That  this  is  not  strictly  true  is  shown  by  the  cures  resulting  from 
serum  and  toxin  treatment.  Yet  in  the  main  it  is  undoubtedly  true. 
The  diagnosis  here  is  suggested  by  the  history  and  can  be  proven  only 
by  the  response  to  specific  treatment. 

The  most  important  point  in  the  diagnosis,  however,  is  the  discovery 
of  lesions  in  the  articular  ends  of  the  bones.  For  this  we  depend  upon 
radiograpliy. 

Prophylaxis — Among  the  gonorrheal  patients  I  have  treated  from 
the  onset  of  their  disease  not  one  has  developed  systemic  gonorrhea. 
This  is  in  a  measure  the  dispensation  of  a  kind  Providence,  but  it  is 
primarily  a  result  of  the  proper  treatment  of  the  disease  in  its  early 
stages.  The  local  treatment  of  acute  gonorrhea  almost  certainly  pre- 
vents systemic  gonorrhea. 

The  injection  of  toxins  at  the  first  appearance  of  the  fever  in  the 
course  of  a  gonorrhea  also  has  a  distinctly  prophylactic  effect. 

Curative  Treatment — Inasmuch  as  acute  gonorrheal  arthritis  is  but 
one  lesion  in  a  general  systemic  infection,  the  patient  should  be  consid- 
ered septic  and  the  possibility  of  further  systemic  gonorrhea  should  be 
recognized.  He  should  be  put  to  bed  and  the  urethral  source  of  infection 
vigorously  attached.     This  is  essential  in  order  to  rid  him  of  his  focus. 

The  joint  should  be  immobilized  and  Bier  hyperemia  employed 
throughout  the  acute  stage.  A  light  plaster-of-Paris  bandage  or  splint 
affords  the  best  immobilization  and  does  not  interfere  with  the  Bier 
treatment.  The  i)atient  should  not  be  permitted  to  use  the  aftected  limb 
before  the  acute  inflannuation  has  subsided,  however  mikl  tliis  l)e. 

The  one  way  to  prevent  permanent  changes  in  and  about  the  joint  is 
by  careful  local  treatment  during  the  acute  stages.  The  beneficial  effect 
of  the  Bier  treatment  cannot  be  doubted.^ 

The  specific  toxins  and  sera  afford  much  relief  (]).  105).  One  or  the 
other  should  always  be  employed.  "Hot-air"  baking-  has  much  the 
same  effect  as  the  Bier  treatment. 


'  Cf.   Bier,   "  Hypertemia  als  Heilsmittel."     Raetzner,   Deutsche  Zeitschr.  /.  Chir., 
1907.     Von  Tiling,  Jour.  Am.  Med.  Assoc.,  April  29,  11)05,  p.  135. 
2  Wagner,  Med.  klin.,  IV,  June  21, 1906. 
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If  tlic  tension  witliin  the  joint  is  not  promptly  reliovod  hy  imnio- 
liili/,;ilii»ii  Mild  ])assive  liyporfMuiii,  the  fluid  shoidd  b(^  asj)irated.  The 
presence  of  pus  in  the  joint  is  not  of  itself  an  indication  for  more  vig- 
orous surgical  measures,  for  it  is  likely  to  be  spontaneously  al)Sorl)ed. 
l>Ht  if  the  pus  persists,  or  if  the  temperature  and  the  general  conditions 
show  that  absorption  is  taking  place,  arthrotomy  should  be  performed 
and  the  joint  irrigated  with  1 :  2,000  nitrate-of-silver  solution. 

As  the  acute  symptoms  subside  the  diagnosis  should  be  accurately 
made  between  arthritis  and  osteo-arthritis.  The  former  requires  that  the 
innnobilization  be  prolonged  and  passive  motion  begun  cautiously,  the 
latter  that  passive  motion  should  be  begun  early,  before  the  splint  is 
left  off,  and  that  massage,  passive  motion,  and  splints  be  used  until  func- 
tion is  entirely  restored. 

Bier's  hyperemia  and  baking  are  useful.  Fuller's  ^  operation  of 
vesiculotomy  for  gonorrheal  rheumatism  I  have  not  tried.  He  claims 
17  cures  and  no  deaths  in  23  cases  treated. 

Rare  Complications  of  Gonorrheal  Arthritis — Gonorrheal  tenosynovitis 
is  a  relatively  frequent  complication  of  gonorrheal  arthritis.  It  may 
occur  near  an  inflamed  joint  or  at  a  distance.  Among  the  rarer  compli- 
cations may  be  mentioned  myositis,  bursitis,  perichondritis,  intramus- 
cular or  subcutaneous  abscesses,  adenitis.  These  also  usually  occur  in. 
the  region  of  an  inflamed  joint,  but  may  appear  at  a  distance. 

GONORRHEAL    ENDOCARDITIS 

Systemic  gonorrhea  producers  heart  lesions  in  from  10  per  cent  to  20 
per  cent  of  cases.  Thus  Xolan  recognized  heart  lesions  of  probable  gon- 
orrlieal  origin  in  10  out  of  115  cases  of  gonorrheal  arthritis  and  Sears  " 
in  25  out  of  1G7. 

Sears  has  analyzed  G8  cases  of  gonorrheal  endocarditis,  of  whom  (!1 
were  in  men,  7  in  women.  The  heart  lesion  was  associated  with  arthritis 
in  5G  cases,  in  48  of  which  the  lesions  involved  thi"ee  or  more  j<^ints, 
while  in  10  there  were  no  joint  lesions.  The  heart  was  involved  during 
the  first  gonorrhea  certainly  in  '51  eases,  probably  in  U  more,  in  one  in- 
stance the  heart  is  alleged  to  have  been  involvcul  during  the  second  day 
of  a  gonorrhea.  As  a  rule  the  lesion  was  flrst  noted  during  the  fifth 
or  sixth  week. 

Pathology. — The  lesions  are  usually  confined  to  the  heart  valves.  Ex- 
ceptionally there  is  pericarditis  and  even  myocarditis.  Sears  says:  "  in 
38  cases  the  mitral  valve  above  was  involved,  in  12  the  aortic,  and  in  2 
the  pulmonic.  The  mitral  and  aortic  were  both  involved  in  8,  the  mitral 
and  tricuspid  in  1,  the  aortic  and  pulmonic  in  1." 


'  A".  Y.  Med.  Jour.,  May  30,  1008.       ^  Boston  City  Ho.y>.  Report-^,  1898,  IX,  201. 
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The  pathologic  changes  ^  in  the  valves  usually  consist  in  small  friable 
vegetations  made  up  of  plasma  cells,  leukocytes,  and  red  blood-corpuscles 
in  a  loose  framework.  Sometimes  the  valve  is  exulcerated,  even  per- 
forated. Gonococci  may  usually  be  cultivated  postmortem  from  the 
lesions  and  sometimes  antemortem  from  the  blood. 

Clinical  Types. — Two  clinical  types  are  recognized,  viz.,  simple  gon- 
orrheal endocarditis  and  malignant  gonorrheal  endocarditis.  Neither 
type  shows  any  clinical  peculiarity  to  stamp  it  as  gonorrheal.  The  for- 
mer is  mild  and  insidious  in  onset,  j)erhaps  entirely  latent,  so  that  the 
resultant  murmur,  perhaps  recognized  years  after,  may  be  the  only 
symptom.  The  nuilignant  type,  on  the  other  hand,  usually  begins 
abruptly  with  chill,  and  progresses  with  intense  septic  fever.  Yet  the 
types  are  neither  fixed  nor  exclusive ;  a  case  may  begin  mildly  and  be- 
come malignant  later,  or,  beginning  in  the  most  acute  fashion,  it  may 
rapidly  subside. 

Diagnosis — A  patient  who  develops  a  heart  murmur  or  malignant 
endocarditis  while  suffering  from  gonorrheal  rheumatism  may  be  put 
do^^^l  as  a  case  of  gonorrheal  endocarditis.  A  more  accurate  diagnosis 
during  life  is  possible  only  in  those  malignant  cases  from  whose  blood 
the  gonococcus  may  be  cultivated,  and  they  are  very  few. 

Postmortem  the  gonococcus  is  often,  though  not  always  found  in  the 
lesions  on  the  heart  valves. 

Prognosis — Sears  believes  that  a  mitral  lesion  offers  a  better  prog- 
nosis than  any  other,  since  of  the  43  cases  in  his  series  that  recovered,  33 
gave  signs  of  lesions  in  that  valve. 

Cardiac  symptoms,  if  present,  usually  persist  a  month  to  six  weeks, 
septic  symptoms  two  to  four  weeks.  The  damage  to  the  valve  is  usually 
permanent  and  the  murmur  persists.  Fatal  cases  usually  terminate  in 
two  or  three  weeks,  but  the  patient  may  survive  several  months.  The 
proportion  of  cases  that  die  cannot  be  accurately  estimated,  since  the 
diagnosis  in  many  of  the  survivors  remains  doubtful. 

Treatment — The  treatment  is  that  of  endocarditis  plus  the  anti- 
gonococcus  vaccine  or  serum. 

'  Cf.  Rosenthal,  BerL  klin.  Wochenschr.,  November  26,  1000;  Thayer  and   Lazaer, 
Jour,  of  Exper.  Med.,  lcS*)i>,  IV;  and  Thayer,  Am.  Jour,  of  the  Med.  Sci.,  November,  1905. 


CHAPTER    X 
OCULAK   GONORKIIEA 

It  is  convenient  to  group  in  one  chapter  infections  gonorrheal  con- 
junctivitis and  the  ocular  lesions  of  systemic  gonorrhea,  though  the  re- 
lations lx?tween  them  are  anatomic  and  hiologic,  but  not  clinical.  The 
gonococcus  does  not  invade  the  system  from  the  conjunctiva. 

INFECTIOUS    GONORRHEAL    CONJUNCTIVITIS 

The  frequency  of  gonorrheal  conjunctivitis  in  infants  and  its  rarity 
in  adults  has  been  mentioned  in  Chapter  VIII. 

The  infection  is  due  to  contact  with  gonorrheal  pus,  derived  from 
the  mother's  genitalia  during  parturition  or,  in  after  life,  from  contact 
with  dirty  fingers. 

Symptoms — The  incubation  period  is  believed  to  be  from  twelve  to 
forty-eight  hours  in  adults.  In  infants  the  inflammation  first  shows  it- 
self on  the  third  or  fourth  day.  In  adults  one  eye  is  usually  spared  if 
projjcrly  protected,  but  in  infants  the  lesion  is  commonly  bilateral. 

The  onset  is  hyperacute,  as  a  rule.  Conjunctival  redness,  with 
serous  exudat(i  and  lacrymation,  progress  in  a  few  hours  to  intense  red- 
ness, with  subconjunctival  exudation  and  purulent  secretion.  The  sub- 
jective symptoms  of  burning  and  itching  are  exchanged  for  intense  and 
constant  pain.  The  lids  are  intensely  red  and  swollen.  They  must  be 
forced  apart  to  obtain  a  view  of  the  eye.  The  ocular  conjunctiva  is  in- 
tensely inflamed  and  so  swollen  that  it  overhangs  the  cornea,  which  thus 
seems  sunk  into  the  de]>ths  of  the  globe.  The  subconjunctival  edema 
interferes  with  the  circulation  of  the  cornea,  which  is  usually  more  or 
less  necrosed.  This  corneal  necrosis  or  ulceration,  if  situated  near  the 
peri])liery,  may  be  concealed  during  the  acute  attack  by  the  overhanging 
conjunctiva. 

The  pain  completely  exhausts  the  patient,  but  there  is  no  fever. 

The  corneal  destruction  results  in  opacities  which,  if  central,  destroy 
the  vision.  Perforation  of  the  cornea  residts  in  prolapse  and  involve- 
ment of  the  iris.  Iritic  adhesions  may  occur  even  when  there  is  no  per- 
foration. 
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III  soiiio  installers  the  disease  j)rogresses  with  relatively  little  super- 
ficial sii|iiiiirati()ii,  hut  marked  involvement  of  the  suheonjuuetival  tissue. 

Prognosis — The  infection,  though  rarer,  is  usually  much  more  severe 
in  adults  than  in  infants.  The  sight  of  an  adult  is  rarely  saved,  that  of 
an  infant  often  is. 

The  duration  of  the  acute  disease  is  from  two  to  six  weeks,  a  mild 
conjunctivitis  persisting  as  long  again.  It  may  leave  a  pseudo-trachoma. 
Corneal  destruction  is  often  far  less  than  would  be  expected  from  the 
intensity  of  the  inflammation.  Glaucoma  may  supervene  in  a  badly 
damaged  eye. 

If  an  eye  is  destroyed  by  gonorrheal  or  other  purulent  inflammation 
the  danger  of  sympathetic  inflammation  of  the  opposite  eye  is  yery 
slight,  if  it  ever  occurs  (Knapp),  It  is  not,  therefore,  proper  to  remove 
the  stump  for  fear  of  this  dreaded  complication,  a  fact  well  to  bear  in 
mind,  because  a  shriveled  stump  of  an  eye  furnishes  a  better  base  of 
support  for  an  artificial  eye  than  does  enucleation  or  its  substitutes. 

Diagnosis — Almost  every  acute  purulent  conjunctivitis  is  gonorrheal 
and  almost  every  gonorrheal  conjunctivitis  is  purulent.  The  micro- 
scope determines  the  diagnosis.  There  is  a  pseudo-gonorrheal  conjunc- 
tivitis neonatorum  of  relatively  mild  type,  not  uncommon  in  institutions. 

Prophylaxis — An  antiseptic  should  be  dro])ped  into  the  eyes  of  every 
child  at  birth.  There  are  no  exceptions  to  this  rule  of  practice.  The 
antise2)tic  usually  instilled  is  2  j:)er  cent  silver  nitrate,  as  advised  by 
Crede.^  But  Cragin  "  has  shown  that  the  resulting  "  silver  catarrh," 
which  can  be  eliminated  by  using  a  l-})er-cent  solution,  but  only  at  the 
expense  of  decreased  efficiency,  nuiy  be  eliminated  by  the  use  of  20  per 
cent  argyrol.  This  he  considers  the  ideal  prophylactic.  The  argyrol 
must  be  freshly  dissolved. 

The  adult  exercises  prophylaxis  by  keeping  his  fingers  clean  and  out 
of  his  eyes,  I  have  never  known  a  case  of  gonorrheal  conjunctivitis  in 
my  private  practice. 

Curative  Treatment — Mild  purgatives  and  a  light  diet  are  of  advan- 
tage at  first.  Perfect  rest  of  body,  and,  if  possible,  of  mind,  should  be 
secured.  The  sick-room  should  be  obscurely  lighted.  If  the  patient  is 
not  robust  no  depleting  measures  are  allowable,  and  the  laxative,  if  any 
be  given,  must  be  light,  while  the  diet  nuist  be  sn])portive,  even  stimulat- 
ing, when  the  condition  is  lo^v.  Under  all  diet  rules  lies  the  general 
princi]de  that  the  strength  must  be  fortified,  for  tlu>re  are  on  record  cases 
of  children  who  in  the  period  of  recovery  accpiired  summer  diarrhea,  and 
at  once  suffered  an  aggravation  of  inflammation  of  the  cornea  which,  by 
regulation  of  diet  and  arrest  of  diarrhea,  immediately  improved, 

»Cf.  Jour.  Am.  Med.  Assoc,  March  13,  1909,  p.  876. 
^  Trans.  Am.  (iynec.  Soc,  1907. 
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Local  treatment  must  be  properly  instituted.  Delay  may  jeopardize 
the  eye.     The  essentials  of  treatment  are  three : 

1.  Anti})hlog'osis :    Cold. 

2.  Cleanliness :   Irrigation. 

3.  Antiseptics:    Bactericides. 

The  greatest  possible  care  is  necessary  in  handling  the  tender  swollen 
eye.  Xo  pressure  is  allowable.  Two  or  three  skilled  nurses  are  es- 
sential. 

All  dressings  should  be  the  lightest  possible,  and  tenderly  placed  by  a 
delicate  hand.  The  swollen  upper  lid  is  already  weight  enough.  The 
utmost  care  should  be  used  in  protecting  the  sound  eye  from  contagion. 
Buller's  shield,  a  watch  glass  set  into  perforated  squares  of  rubber 
])laster,  is  not  so  good  as  Knajip's  suggesticm,  a  mica  spectacle  plate  (to 
be  obtained  from  any  optician)  fastened  on  with  rubber  plaster  strips. 
This  is  transparent,  very  light,  and  does  not  steam. 

All  operative  measures  are  categorically  contraindicated  during  the 
active  period  of  the  disease.  Cantholysis,  scarification,  aspiration  of 
the  anterior  chamber,  and  amputation  of  the  prolapsed  iris  are  alike 
harmful. 

Cold  applications  are  of  the  utmost  importance.  Their  application 
must  be  unremitting  night  and  day,  and  for  this  reason  two  or  even  three 
trained  nurses  are  necessary.  Thin  compresses,  chilled  in  ice  water, 
should  be  placed  upon  the  closed  lid,  being  renewed  about  every  five  min- 
utes night  and  day.  The  cold  must  not  be  too  intense  during  the  decreas- 
ing stage,  as  it  may  interfere  with  the  nutrition  of  the  cornea — an  in- 
terference which  manifests  itself  by  a  misty  appearance  commencing  at 
the  center  of  the  cornea.  Should  this  be  noticed,  the  cold  applications 
must  be  stoppi^d  at  once. 

Clcanlnirss  and  drainage  must  be  constantly  assured  by  gently  sejwi- 
rating  the  lids  and  freely  instilling  with  a  dropper  or  an  irrigator  (not 
a  syringe,  for  fear  of  spattering  the  pus  into  the  eye  of  the  attendant), 
either  4  per  cent  boric-acid  solution,  or  1 :  20,000  permanganate-of-pot- 
asli  solution.  These  applications  are  made  freely  to  the  entire  conjunc- 
tival sac  about  every  two  hours,  or  even  oftener  if  the  pus  be  very 
abundant. 

They  are  continued  less  and  less  frequently  until  the  dischai-ge  is  no 
longer  purulent. 

Antif^ejms. — The  organic  compounds  of  silver  are  as  useful  in  ocular 
as  in  urethral  gonorrhea.  Argyrol  is  the  salt  commonly  employed,  a  few 
minims  of  a  20-per-cent  solution  being  dropped  into  the  inflamed  eye 
every  half  hour  or  every  hour  until  the  acute  inflannnation  begins  to 
subside  and  the  discharge  becomes  muco-purulent.  Thereafter  2  per  cent 
nitrate-of-silver  solution  is  applied  with  a  caniers-hair  brush  once  or 
twice  a  day  until  gonococci  can  no  longer  be  found  in  the  secretions. 
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SYSTEMIC  OCULAR    GONORRHEA 

The  various  lesions  that  may  occur  in  the  eye  as  a  result  of  systemic 
gonorrhea  are  enumerated  as  follows  by  Byers  ^ : 

Iritis  (Mackenzie),  conjunctivitis  (Fournier,  1866),  iridocho- 
roiditis  (Koeniger,  1872),  keratitis  (Colsmann,  1882),  panophthalmitis 
(Martin,  1882),  optic  neuritis  (Panas,  1890),  dacroadenitis  (Panas, 
1894),  retinitis  (Burckhardt,  1894),  tenovitis  (Puech,  1895),  throm- 
bosis of  the  retinal  vessels  (Galezowski,  1900). 

Iritis  and  Iridocyclitis. —  The  lesion  is  not  very  common.  Lap- 
ersonne  saw  one  or  two  cases  among  2,000  eye  cases  and  Kurka  tw^o  in 
20,000.  In  Byers's  cases  it  was  always  preceded  (62  cases),  accom- 
panied (9  cases),  or  followed  (10  cases)  by  gonorrheal  rheumatism. 
It  was  unilateral  in  48  cases,  bilateral  in  23  in  the  first  attack ;  uni- 
lateral in  16,  bilateral  in  3  in  relapses. 

Byers  recognizes  the  following  types:  Iridocyclitis  (mild  or  severe), 
plastis  iridochoroiditis  (which  may  exceptionally  proceed  to  suppura- 
tion), exudative,  relapsing,  and  hemorrhagic  iritis. 

The  lesions  are  not  clinically  distinguishable  from  similar  lesions 
due  to  other  cause  except  by  the  concurrence  of  genital  and  joint  gon- 
orrhea. 

Conjunctivitis. — The  lesion  was  bilateral  in  42  cases,  unilateral 
twice.     In  35  per  cent  there  were  other  ocular  lesions,  usually  keratitis. 

The  symptoms  are  rather  mild,  the  secretion  usually  mucoid  or  muco- 
purulent. There  was  conjunctival  edema  in  half  the  cases,  swelling  of 
the  lids  in  only  10  per  cent.  Both  ocular  and  bulbar  conjunctivae  were 
usually  involved.  Gonococci  were  found  in  the  discharge  in  many  cases. 
The  average  duration  was  two  weeks,  with  five  and  forty-six  days  as  ex- 
tremes.    Relapses  were  rare  and  the  prognosis  good. 

Retinitis. — ^The  lesion  is  neuro- retinitis  (bilateral  six  times,  uni- 
lateral five  times).  Six  of  Byers's  cases  recovered  and  three  terminated 
in  atrophy. 

Other  Lesions. — The  other  ocular  lesions  of  systemic  gonorrhea 
enumerated  above  are  rare  and  occur  as  complications  of  iritis  or  con- 
junctivitis. 

Diagnosis. — The  diagnosis  of  these  lesions  as  gonorrheal  depends 
almost  solely  on  the  concurrence  of  genital  gonorrhea  and  gonorrheal 
arthritis.  Iritis  without  arthritis  during  gonorrhea  could  not  be  consid- 
ered more  than  suspect. 

The  discovery  of  gonococci  in  the  secretion  from  the  inflamed  con- 
junctiva proves  the  nature  of  the  lesion,  but  may  leave  doubt  as  to 

'"Gonorrheal  Ocular  Metastases,"  Montreal,  1908.  The  statistics  throughout 
are  from  this  monograph.  In  each  case  the  name  of  the  discoverer  and  the  date  of 
discovery  are  placed  in  parenthesis. 
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whether  gonorrheal  conjunctivitis  is  sytcmic  or  local.  Systemic  con- 
junctivitis is  likely  to  be  mild,  bilateral,  and  accompanied  l)y  other 
ocular  lesions ;  it  is  always  associated  with  genital  gonorrhea  and  gon- 
orrheal arthritis.  Local,  virulent  conjunctivitis,  on  the  other  hand,  is 
not  associated  necessarily  with  any  other  lesions  of  the  disease,  and 
is  usually  an  intense,  unilateral  inflammation. 

Treatment. — Instillation  of  10-j)er-cent  argyrol  solution  every  three 
hours  is  of  benefit  for  systemic  conjunctivitis.  Other  local  treatment  is 
along  general  lines ;  e.  g.,  atropin  for  iritis,  etc. 

The  urethra  must  be  vigorously  attacked,  as  in  every  type  of  sys- 
temic gonorrhea. 

The  toxins  or  serum  should  be  administered,  though  they  have  not 
proven  so  successful  in  the  treatment  of  iritis  as  in  that  of  arthritis. 


CHAPTER    XI 

GONORKHEAL   VULVO-VAGINITIS   IN   CHILDREN 
By  Dr.  E.  D.  Bakringer 

This  disease  is  generally  found  in  the  children  of  the  j^oorer  classes, 
where  overcrowding  and  unhygienic  surroundings  predispose  to  its  trans- 
ference. Dirty  towels,  soiled  linen,  etc.,  are  the  usual  media  of  con- 
tagion ;  often  a  direct  history  can  be  traced  through  the  mother  who  is 
unaAvare  of  the  nature  of  her  leucorrhea  to  the  father  who  has  an  active 
gonorrhea.  Trentwith  -^  states  that  50  to  75  per  cent  of  his  cases  showed 
the  father  to  be  indirectly  responsible  for  the  infection. 

In  hospitals,  asylums,  and  especially  nurseries,  an  epidemic  is  often 
due  to  lack  of  recognition  of  the  nature  of  the  discharge  and  carelessness 
in  handling  it. 

Such  epidemics  in  institutions  may  usually  be  traced  back  to  one  or 
two  children.  Sheffield  showed  that  one  little  girl  with  vulvo-vagiuitis 
conveyed  the  infection  through  the  medium  of  a  large  bath  tub,  in  whicn 
twenty  to  thirty  of  the  children  had  been  bathed  at  one  time. 

Though  epidemics  of  gonorrhea  in  children  occur  in  the  above  stated 
manner,  many  individual  cases  are  due  to  rape.  In  the  crowded  tene- 
ment districts,  especially  the  Italian,  this  is  not  an  infrequent  occur- 
rence, probably  arising  in  many  eases  from  the  prevalent  superstition 
that  coitus  with  a  virgin  will  cure  an  attack  of  gonorrhea. 

Yet  this  infection  is  by  no  means  confined  to  the  children  of  the 
poor.  Oftentimes  most  virulent  and  intractable  cases  have  been  found 
in  a  fashionable  girls'  school,  or  in  the  home  of  luxury,  where  the  dis- 
ease has  occasionally  been  traced  back  to  the  erring  nursemaid. 

The  prevalence  of  this  infection  among  children  has  been  estimated 
in  various  clinics  where  these  children  have  been  brought  for  treatment. 
Welt-Kakel  ^  reports  that  in  ten  years,  1893-1903,  in  her  service  at  the 
Mount  Sinai  Hospital  Dispensary  she  had  190  cases  (1.6  per  cent)  of 
vulvo-vaginitis  among  a  total  of  11,578  cases  treated.  She  further  states 
that  "  Pott  mentions  1  per  cent,  while  Ilenock  found  1  in  1.500  cliildreu. 

*  N.  Y.  Medical  Journal,  February  3,  1906. 
2  .V.  Y.  Med.  Jour,  and  Phila.  Med.  Jour.,  October  S-29,  1904. 
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The  statistics  of  the  ArineiikindfM-spital  in  Pesth  shows  a  ])oreenta^e 
of  0.7  per  cent  among  32,875  children;  at  the  Armeiikinderspital  in 
Graz,  15  cases  of  gonorrheal  vulvo-vaginitis  were  found  in  the  year 
18!)0  in  a  service  of  4,501  children,  while  Seiffert  found  among  8,414 
sick  children  at  the  Polyclinic  22  cases."  Dr.  Welt-Kakel  states  her 
cases  did  not  occur  epidemically,  but  were  isolated  cases  which  presented 
themselves  during  her  service. 

Morbid  Anatomy  and  Pathology — The  organ  most  usually  involved  in 
children  is  the  vulva. 

The  vagina  also  is  usually  involved,  and  the  area  of  greatest  inflam- 
mation is  at  the  vaginal  outlet,  around  the  hymen,  where  the  gonorrheal 
discharge  passes  over  the  perineum. 

The  gonococcus  rarely  burrows  beneath  the  deeper  layer  of  the  epi- 
thelium. 

The  gonococcus  is  usually  found  in  the  discharges. 

Symptoms — The  incubation  period  of  gonorrhea  seems,  on  the  whole, 
to  be  of  shorter  duration  in  children  than  in  the  adult ;  three  to  four  days 
is  the  time  given  by  Cohena-Brach  and  Luczny  (Welt-Kakel). 

The  child  first  complains  of  pain  on  walking,  or  of  a  burning  or 
"  itching  "  on  urination,  and  the  mother  notes  a  discharge. 

There  is  usually  considerable  edema  of  the  labia  majora,  which  are 
more  or  less  stuck  together  with  the  copious  purulent  discharge  which 
jx)urs  out  from  the  vagina.  Underlying  the  dried  discharge  there  are 
often  erosions,  which  bleed  easily — the  inflammatory  condition  may  ex- 
tend to  the  skin  surrounding  the  vulva  and  affect  the  inner  aspects  of 
the  thigh.     And  there  is  often  an  accompanying  inguinal  adenitis. 

On  gently  separating  the  labia  pus  is  usually  found  oozing  through 
the  vaginal  outlet.  If  the  pus  be  wiped  away  and  the  child  cry  or  cough, 
often  more  pus  will  be  expressed  through  the  opening,  showing  that  the 
vagina  is  involved. 

In  cases  due  to  violation  the  accompanying  trauma  may  be  very  con- 
siderable— the  hymen  may  be  ruptured  or  the  whole  perineal  floor  torn 
through.  In  one  such  case  observed  by  me  the  traumatism  was  so  ex- 
treme that  the  whole  perineum  was  destroyed  and  the  vulva  black  and 
gangrenous  appearing.  (The  child  in  this  instance  was  in  shock  when 
first  seen.) 

In  many  cases  of  violation  there  has  not  been  any  })enetration  and 
the  hymen  may  be  quite  intact.  Bandler  states  that  by  playing  a 
stream  of  water  under  mild  pressure  against  the  hymen  the  delicate, 
fringelike  edge  can  be  examined  to  see  if  an  injury  has  been  inflicted. 

By  inserting  a  very  small  Ferguson  speculum  (modification  by 
Bandler)  or  a  Kelly  speculum  ~No.  X,  \vith  the  child  in  the  knee-chest 
position,  the  vagina  can  be  entirely  examined,  and  the  cervix  brought 
into  view  and  inspected  as  to  disciiarge. 
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111  the  ordinary  uncomplicated  cases  of  vulvo-vaginitis  there  is,  as  a 
rule,  only  a  slight,  if  any,  elevation  of  temperature,  and  but  mild  con- 
stitutional disturbance. 

Diagnosis — The  finding  of  the  gonococcus  in  the  discharge  estab- 
lishes the  diagnosis.  In  view  of  present  uncertainties  in  regard  to  the 
bacteriology  (of  vulvo-vaginitis)  it  Avould  not  seem  sufficient  to  base  a 
diagnosis  on  a  smear  showing  a  Gram  negative  diplococcus.  Before 
pronouncing  a  final  diagnosis  a  culture  should  be  made.  This  should  be 
insisted  upon  in  cases  of  possible  medico-legal  import.  A  sufficiently 
accurate  w'orking  diagnosis  for  clinical  purposes,  however,  can  be  made 
by  the  finding  of  the  Gram  negative  diplococcus  in  a  smear  taken  from 
a  given  case. 

Differential  diagnosis  must  be  made  from  noninfectious  vulvo-vagin- 
itis, which  arises  from  a  variety  of  causes,  such  as  lack  of  personal  clean- 
liness, soiled  diapers,  decomposed  smegma,  sweat,  urine,  the  oxyuris,  or 
pin-worms  from  the  rectum.  In  hot  weather,  and  especially  with  exer- 
cise, these  conditions  arise  more  readily. 

There  is  also  the  so-called  ''  catarrhal  "  form  of  vulvo-vaginitis, 
which  clinically  resembles  gonorrhea,  but  does  not  show  the  gonococcus ; 
the  bacteriology  of  this  other  still  seems  to  be  obscure.  This  form,  how- 
ever, is  infectious. 

Noninfectious  vulvo-vaginitis  may  complicate  some  of  the  infectious 
diseases;  e.  g.,  measles  and  scarlet  fever. 

Course  of  the  Disease — The  acute  inflammatory  stage  usually  lasts 
from  four  to  six  weeks.  After  this  the  discharge  is  apt  to  change  in  char- 
acter from  a  profuse  thick  to  a  thin  serous  flow  and  the  case  to  become 
subacute  or  chronic.  The  duration  of  the  disease  varies  greatly ;  many 
cases  extend  over  a  number  of  years.  The  average  time  for  cure  has  been 
variously  estimated  at  four  to  six  months. 

In  children  as  in  adults  gonorrhea  is  prone  to  relapse.  Often  after 
an  apparent  cure  the  trouble  starts  up  suddenly,  and  gonococci  reappear 
in  the  discharge. 

Complications — The  complications  of  vulvo-vaginitis  are  very  numer- 
ous. Though  extension  of  the  infection  to  the  bladder  is  rare  in  children, 
Wertheim  has  reported  a  case  of  true  gonorrheal  cystitis  in  a  little  girl, 
where  the  gonococcus  was  found  in  a  piece  of  bladder  mucous  membrane 
removed  by  an  operating  cystoscope. 

Extension  of  the  infection  from  the  cervix  through  uterus  and  tubes 
on  into  the  ])eritoncum  may  give  any  of  the  surgieal  complicaticms  which 
the  gynecologist  finds  in  the  adult,  as  salpingitis  pyosalpinx,  or  purulent 
peritonitis.  These  cases  are  often  diagnosticated  as  appendicitis,  but 
examination  of  the  vaginal  secretion  usually  reveals  the  gonococcus. 
The  course  of  a  pure  gonorrheal  peritonitis  is  usually  more  favorable 
than  that  of  a  mixed  infection. 
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Extension  of  tlie  gonorrlieal  process  to  the  anns  and  rectum  -may  take 
place.  Arthritis  is  one  of  the  more  frecpient  complications;  gonorrheal 
conjunctivitis  also.  Jn  fact,  any  of  the  systemi(;  manifestations  of  gon- 
orrhea may  occur.  Sequelae  are  usually  adhesions  of  the  uterus,  tubes, 
and  ovaries. 

Treatment — In  the  early  stages,  while  there  is  edema  of  the  vnlva 
and  j^rofuse  discharge,  it  is  preferable  to  keep  the  child  in  bed.  The 
mother  or  nurse  should  be  instructed  in  the  careful  handling  of  all  in- 
fectious materials. 

The  diet  should  be  light,  avoiding  any  highly  seasoned  food  and 
plenty  of  fluid  should  be  taken.  The  bowels  should  be  kept  freely  open. 
Once  or  twice  a  day  the  child  should  be  put  in  a  warm  sitz  bath. 

Tf  the  discharge  is  confined  to  the  vulva  or  is  very  profuse  there,  it 
is  well  at  first  to  confine  the  irrigations  to  the  vulva  only. 

The  degree  of  vaginal  involvement  can  be  fairly  well  estimated  by 
the  method  mentioned  above — wiping  away  the  pus  over  the  vaginal 
opening  and  observing  if  more  pus  oozes  down  when  the  child  cries  or 
strains. 

The  irrigation  used  for  the  vulva  should  be  copious  hot  flushings  of 
a  2-per-cent  boric-acid  solution  while  the  inflammation  is  very  acute. 
This  should  soon  be  changed  to  a  biehlorid-of -mercury  (1:10,000- 
5,000)  solution,  lysol  (^  to  1  per  cent)  or  potassium  permanganate 
(1-2,000). 

If  the  vagina  is  obviously  badly  involved  from  the  first,  vaginal 
douches  should  also  be  given  without  delay,  the  above  solution  (slightly 
diluted)  being  used,  and  two  quarts  used  at  a  time. 

The  best  douche  outfit  is  a  soft-rubber  catheter,  No.  15,  F.,  attached 
to  a  glass  irrigating  jar  or  ordinary  fountain  bag.  The  pressure  should 
be  mild. 

The  child  is  placed  in  the  dorsal  position  over  a  Kelly  pad  douche 
pan.  The  catheter  should  be  introduced  with  great  care  so  as  not  to  in- 
jure the  delicate  hymen.  The  douches  should  be  given  twice  or  thrice 
daily,  oftener  if  needed  to  wash  away  the  discharge. 

After  each  douche  the  vulva  should  be  gently  dried  and  ^  oint- 
ment applied  so  as  to  protect  the  delicate  skin  from  the  excoriating  ef- 
fect of  the  discharge. 

A  light  absorbent  vulva  dressing  should  be  applied  and  held  securely 
in  place  between  treatments  so  as  to  avoid  any  conveyance  of  pus  to  the 
eyes  by  means  of  the  child's  fingers. 

After  the  first  acute  stage  is  over,  the  vulva  should  be  painted  thor- 

'  Zinc  oxid  ointment  has  been  found  by  some  to  be  very  useful  for  this  purpose; 
others  recommend  an  ointment  containirifi;  one  of  the  silver  salts  as  a  2-per-cent  pro- 
targol  ointment  (Handler).  The  writer  has  found  the  use  of  these  silver  ointments  to 
be  most  efficacious. 
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ouii'lilv  will)  argyrol  T)  to  25  per  cent,  ])r()tarG;()l  2  to  -1  per  cent,  or  silver 
nitrate  1  per  cent.  The  vagina  slionld  also  have  instillations  of  any  of 
these  solutions,  treatment  to  either  \iilva  or  vagina  heing  given  once  a 
day  immediately  following  the  douching.  The  instillations  into  the 
vagina  can  be  made  readily  by  the  use  of  a  glass  medicine  dropper. 

Gradually  the  daily  treatments  can  be  changed  to  thrice  and  then 
twice  weekly.  If  the  vaginitis  persists,  it  may  be  necessary  to  give 
direct  applications  to  the  vaginal  or  cervical  mucous  membrane. 

These  applications  should  be  made  with  the  child  in  the  knee-chest 
position  and  by  means  of  a  small  Ferguson  or  Kelly  Xo.  X  speculum. 
The  hymen  should  be  anesthetized  by  a  pledget  of  cotton  soaked  in  2 
per  cent  alypin,  which  is  allowed  to  remain  there  for  five  to  ten  min- 
utes. Light  is  thrown  in  by  means  of  a  hand  mirror  and  the  cervix  or 
vagina  examined  carefully. 

Erosions  of  the  cervix  or  vagina  can  be  touched  up  with  a  3-  to  5-per- 
cent silver-nitrate  solution,  and  if  the  vagina  is  extensively  involved  it 
may  be  filled  with  a  1-per-cent  silver-nitrate  solution,  which  is  allowed 
to  remain  there  for  a  few  minutes. 

As  improvement  takes  place  the  silver  irrigation  can  be  replaced  by 
zinc-sulphate  irrigation  (solution  of  about  ^  per  cent  strength)  or  zinc 
and  alum  (5j)  to  water  (Oj). 

From  time  to  time  the  discharge  should  be  examined  for  gonococci 
and  active  treatment  continued  so  long  as  these  are  found. 

When  the  discharge  no  longer  shows  them  and  the  flow  ceases  a  ten- 
tative cure  may  be  pronounced  and  treatment  stopped. 

In  view  of  the  tendency  of  the  recurrences,  it  is  wise  to  reexannne  at 
intervals  of  months  and  later  every  year  or  two.  Of  course  this  is  only 
practicable  where  the  physician  has  the  cooperation  of  an  intelligent 
parent  or  guardian. 

Prophylaxis — The  safeguarding  of  children  of  the  counnunity  from 
the  ravages  of  gonorrhea  seems  so  vital  a  duty  that  it  is  only  necessary 
to  mention  the  more  important  ways  in  which  this  can  be  furthered. 

All  adults  in  active  gonorrhea,  especially  those  who  have  children, 
should  be  warned  of  the  great  infectiousness  of  the  disease  and  that  lit- 
tle girls  are  apt  to  contract  it.  Specific  instructions  should  be  given  in 
regard  to  the  destruction  of  all  soiled  dressings,  proper  disinfection  of 
lumds,  and  importance  of  separate  sleeping  and  toilet  arrangements. 

Violation  is  a  crime  which  should  be  followed  up  more  severely  by 
the  hand  of  the  law.  It  should  be  a  matter  of  civic  responsibility  to  see 
that  these  cases  are  brought  to  justice.  And  yet  one  familiar  with  the 
tragedies  of  the  slums  often  sees  these  cases  siidc  into  oblivion  with  no 
questions  asked. 

In  hospitals,  asylums,  day  nurseries,  or  institutions  where  children 
are  congregated,  the  utmost  care  should  be  taken  in  regard  to  the  admis- 
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si  (III  of  ('III  Idrcii  \\  il  li  Iciicorrlicn.  .M;iii  v  ot"  t  lie  Icndiiijj,-  li(isj)il;ils  i\\.  pres- 
ent will  ii(»i  ndiiiit  a  uii'l  in  llieir  eliildreirs  wards  williDul  takiiii:;  a 
vaiiiiial  siiieai'. 

When  gdnorrlieal  vnlvo-vaginitis  has  onee  i>Mlten  into  such  an  in- 
stitution tiie  most  cart^ful  and  intelligent  isolation  and  treatment  should 
he  eai-i'ied  out. 

If  ])ossil)l(>  snch  eases  shonld  he  isolated  as  completely  as  measles  or 
searlatiim.  Where  separate  nurses  are  not  jwssihle,  extra  precautions 
should  he  taken  to  insure  ase])sis  in  going  from  one  case  to  the  next. 
All  thermometers,  towels,  douche  ontlits,  hath  tnhs,  and  toilet  articles 
should  he  kept  separate  for  these  cases  and  should  1k^  scrupulously  dis- 
infected before  and  after  nsing.  The  nurses  should  he  especially  in- 
structed in  the  disinfection  of  their  hands  and  he  provided  with  rubber 
gloves  if  possible.  Where  the  babies  are  still  in  the  diaper  age,  gauze 
dressing,  which  can  be  destroyed,  shonld  be  substituted.  Diapers  or 
dressings  of  any  kind  which  are  used  again  should  be  most  carefully 
boiled  and  steam  sterilized  if  possible. 

Dr.  ITolt  has  dra\ni  attention  to  the  fact  that  one  of  the  most  trying 
features  about  i)rophylactic  measures  is  the  length  of  time  they  must  be 
persisted  in. 


CHAPTER    XII 

GONOREHEA   IN   WOMEN 
By  Dk.  E.  D.  Barringek 

There  is  probably  no  infection  which  appears  in  a  greater  variety 
of  forms  to  tax  the  skill  and  judgment  of  the  medical  practitioner  than 
gonorrheal  infection  in  the  female.  Its  almost  infinite  variety  of  clin- 
ical pictures,  its  frequently  obscure  onset,  its  insidious  progress  make  it 
often  difficult  of  diagnosis.  Again,  the  sociologic  questions  which  ac- 
company, this  infection  still  further  complicate  the  problem  of  treat- 
ment. 

It  is  of  importance  to  consider  some  of  the  causes  which  have  com- 
bined to  make  this  infection  in  the  female  sex  so  much  more  of  an  elusive 
factor  to  deal  with  than  in  the  male.  Foremost  of  these  is  the  actual 
anatomical  difference  in  the  conformation  of  the  genito-urinary  organs  of 
the  two  sexes. 

In  the  female  the  extent  of  mucous  membrane  which  may  be 
involved  is  enormous  in  comparison  with  the  male.  The  vulva  with 
its  intricate  folds,  the  urethral  orifice  with  its  glands,  the  vagina 
and  cervix,  around  which  the  gonococci  are  usually  deposited,  the 
uterus  with  its  endometrium  rich  in  glands,  the  Eallopian  tubes,  the 
ovaries,  to  the  peritoneum,  present  one  continuous  trail  for  gonorrheal 
invasion. 

Again,  as  this  disease  practically  always  results  from  sexual  inter- 
course, and  frequently  from  illicit  intercourse,  the  question  of  gonorrhea 
has  gone  hand  in  hand  with  the  history  of  prostitution.  The  sociologic 
problems  surrounding  prostitution  are  necessarily  intricate.  Man  and 
woman  hold  entirely  different  positions  in  regard  to  it.  The  man  who 
transgresses  has  but  little  thought,  other  than  perhaps  a  preliminary 
burning  of  conscience,  of  the  moral  side  of  the  transgression.  His  one 
thouglit  is  to  seek  consultati(m  in  order  to  rid  liimsclf  of  the  disease,  and 
when  cured  lie  is  no  better  nor  worse  than  the  small  percentage  of  Ins 
fellows  who  liave  not  transgressed.    He  belongs  to  the  majority. 

On  th(^  other  hand,  the  wonuui  who  transgresses  is  an  outcast.  Her 
one  thought  is  neither  to  seek  advice  nor  consultation,  hut  to  hide  every- 
thing. 

128 
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Tlio  causes  for  tliose  two  points  of  view  are  ])rol)al)ly  on  tlie  one  liaiul 
man's  aiiii'i'cssivc  nature,  his  ability  to  create  })ul)lic  opinion,  and  on  the 
other  hand  woman's  passive  acquiescence  to  tliese  created  standards. 

It  is  this  man  who  has  transgressed,  who  has  had  exjjerience,  who 
marries.  Therefore,  when  any  question  of  gonorrheal  infection  comes 
np  after  marriage  his  experience  is  pitted  against  his  wife's  ig-norance 
in  disguising  the  real  condition  of  affairs.  And  if  strange  and  over- 
whelming disease  comes  to  the  wouum  after  marriage,  not  realizing  what 
causes  might  be  res])onsible,  she  has  been  taught  to  believe  that  this  suf- 
fering is  woman's  portion  and  has  accepted  her  lot.  That  woman  is 
monogamous  by  instinct  has  not  a  little  to  do  with  this  point  of  view. 

Kot  so  with  the  man ;  if  he  has  reason  to  believe  he  may  have  gon- 
orrhea, at  the  outset  of  the  first  symptoms  he  consults  a  physician  and  the 
physician  must  be  ready  with  prompt  and  efficacious  treatment  if  he 
would  hold  this  patient.  Out  of  this  situation  have  arisen  numerous 
methods  or  schools  of  treating  acute  gonorrhea  in  the  nu^le,  and  this  treat- 
ment has  reached  a  stage  of  great  perfection,  because  the  demand  for 
such  treatment  has  been  insistent. 

With  his  female  patients  the  physician  has  been  put  nnder  no  such 
pressure  for  diagnosis,  and  while  he  has  achieved  lasting  fame  in  the 
treatment  of  the  later  surgical  complications  of  gonorrhea  in  the  female, 
he  has  often  gone  in  the  line  of  least  resistance  in  nuiking  a  diagnosis  of 
gonorrhea  in  its  early  stages.  The  woman,  not  suspecting  what  may  be 
at  the  bottom  of  her  slight  indisposition,  lias  too  often  been  reassured 
by  the  statement,  "  Oh,  the  discharge  is  only  the  result  of  marriage  re- 
lations." "  Yon  have  taken  a  slight  cold  in  your  bladder,"  etc.  She 
goes  home  and  neglects  herself,  and  returns  to  her  physician  oidy  when 
symptoms  have  sufficiently  asserted  themselves  so  that  he  can  nuike  a 
clinical  diagnosis  of  gonorrhea.  As  a  result  many  a  case  of  acute  gon- 
orrhea in  the  female  is  grossly  mishandled  and  swells  the  lists  of  those 
eases  later  demanding  surgical  skill. 

When,  therefore,  the  possible  gonorrheic  presents  herself  for  consulta- 
tion, the  conscientious  examiner  must  tactfully  a])])roach  his  task  and 
attempt  to  find  out  in  which  one  of  the  following  classifications  this  par- 
ticular woman  belongs. 

rirst:  Is  she  a  married  woman  who  has  innocently  contracted  the  dis- 
ease, knowing  nothing  of  its  nature  'i  If  so,  the  economic  question  of 
not  destroying  the  marriage  relation  presents  itself. 

Second :  Is  she  an  nnnnirried  woman  who  has  contracted  the  disease 
as  a  result  of  illicit  intercourse  ?  If  so,  is  she  a  "  first  ofi'ender,"  un- 
aware of  the  enormity  of  what  she  has  done,  or  is  she  a  prostitute  i 

Third :  Is  she  an  unmarried  woman  who  is  quite  innocent  of  any  sex- 
ual relations,  and  has  had  the  misfortune  to  contract  the  disease  by  the 
use  of  infected  linen,  toilets,  douche  outfits,  or  dirty  instrumentation? 
10 
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Fourlli:  Is  she  ])('rliaj)s  one  of  the  victims  of  a  former  infant  gon- 
orrhea 'i 

Fifth:  If  the  patient  be  a  little  girl,  has  she  become  infected  from 
some  unrecognized  source  in  her  own  family  ? 

The  importance  of  a  correct  diagnosis  at  once  becomes  apparent : 

1.  For  the  safety  of  the  family  or  community.  If  the  innocent 
woman  is  infected  she  must  be  instructed  how  to  take  care  of  herself,  as 
she  may  infect  other  members  of  her  family  or  her  own  eyes.  If  the 
patient  be  a  prostitute,  she  must  be  warned  that  she  is  in  an  infectious 
state. 

2.  In  justice  to  the  individual.  It  is  only  necessary  to  mention  how 
important  it  is  to  know  ivhat  germ  is  responsible  for  the  infection.  It 
may  mean  the  ruin  of  an  innocent  woman's  life  to  be  labeled  gonorrheic 
when  an  entirely  different  cause  could  be  found  on  investigation. 

3.  For  the  purpose  of  intelligent  treatment  and  jn-ognosis. 

ETIOLOGY    AND    PATHOLOGY 

The  various  clinical  manifestations  of  gonorrhea  in  the  female  vary 
in  accordance  with  the  following  conditions : 

1.  The  virulence  of  the  infecting  gonococcus. 

2.  The  resistance  of  the  tissues  which  are  invaded. 

3.  Whether  the  original  infection  is  a  mixed  infection;  i.e.,  the 
pyogenic  organisms  are  present  as  well  as  the  gonococcus. 

4.  The  raising  of  the  virulence  of  the  original  infection  by  certain 
processes  in  the  woman.  (This  accounts  for  many  cases  of  so-called 
"  one-child  sterility.") 

Doderlein  ^  says : 

Clinical  experience  and  bacteriological  investigations  have  given  rise 
to  the  following  important  conclusions  respecting  the  etiology  and  pathol- 
ogy of  gonorrliea : 

A  wide  patulous  external  urethral  orifice  in  the  male  farors  tlie  entrance 
of  the  female  secretion;  so  that  one  with  such  a  urethral  orifice  may  acquire 
gonorrliea,  while  anotlier — -later  comer — may  not  acquire  it. 

Likewise  in  the  female  tlie  anatomical  conformation  of  tlie  genitalia  has 
an  influence  on  the  l-ind.  of  gonorrheal  infection;  witli  a  narrow  vaginal 
outlet,  virginal,  the  urethra  is  likely  to  become  infected;  and  in  a  non- 
virginal  vagina  the  infecting  agent  more  easily  comes  in  contact  with  the 
upper  part  of  the  vagina  and  cervix.  Infection  with  acute  gonorrheal  pus 
caUrSes  in  tvomen  a  much  more  acute,  stormy  attack  of  ascending  gonorrhea 
(Wertheim)  than  an  infection  ivith  chronic,  latent  gonorrhea. 

In  labor  the  gonococci  in  the  lochia  become  more  virulent,  which  favors 
an  ascending  infection. 

*  Kiistner,  Lehrbuch  der  Gymikologie,  1904,  p.  389. 
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In  marriage  the  two  participants  may  become  immune  to  each  other's 
gonococci.  i^o  that  it  is  not  possible  to  Itave  a  further  exacerbation  of  gon- 
orrhea between  these  two.  ^^'hen  a  third  person  trespasses,  however,  it  is 
possible  that  he  may  have  an  attack  of  acute  gonorrhea,  while  neither  the 
man  nor  woman  have  any  manifest  gonorrhea  (Wertheim).  Not  every 
connection  with  a  gonorrheic  woman  is  followed  by  an  infection,  because 
in  chronic  gonorrhea  the  genital  secretions  can  at  times  be  free  of  gono- 
cocci. Marl-ed  irritation  of  the  genitals,  menstrual  or  puerperal  secretions 
bring  the  gonococcus  to  tlte  surface,  and  so  raise  the  infectiousness  of  the 
woman.  Under  these  conditions  the  symptomless  go7iorr]iea  of  man  can 
experience  a  recrudescence,  and  the  man  can  through  his  wife  be  infected 
with  a  virulent  gonorrhea. 

In  man,  latent,  i.  e.  symptomless  yet  infectious  gonorrhea  can,  through 
excesses,  especially  those  venereal  {marriage)  experience  exacerbations  and 
appear  after  a  pause  of  perhaps  ten  or  twenty  years. 

The  organs  covered  Ly  pavement  epitlielinni  are  more  resistant  to 
the  gonococcus  than  those  covered  by  cylindrical  epithelium,  and  the 
organs  therefore  most  frequently  involved  in  the  order  of  frequency  are 
the  urethra,  cervix  uteri,  posterior  vaginal  vault  (where  the  infected 
cervix  comes  in  contact  with  the  vaginal  wall),  the  vulva,  and  the  re- 
maining portions  of  the  vagina. 

There  are  further  certain  spots  of  predilection  where  the  gonorrheal 
infection  is  apt  to  settle  and  become  chronic,  i.  e.,  Skene's  glands  and 
Bartholin's  glands.  At  the  opening  of  the  ducts  leading  from  Bartho- 
lin's glands  two  small  reddened  spots  can  be  seen  when  the  ducts  are  in- 
fected W'ith  gonorrhea.  These  spots  are  called  the  "  macuke  gonor- 
rhoicse  "  (of  Sanger  ^). 

THE    HISTORY    OF    THE    CASE 

By  inquiring  carefully  into  the  history  of  a  given  case  and  the  prob- 
able mode  of  infection  much  valuable  assistance  can  often  be  gained. 

Thus,  if  no  history  of  sexual  intercourse  is  obtained  and  it  is  found 
that  the  patient  has  been  using  toilet  articles,  towels,  etc.,  which  might 
be  a  source  of  infection,  the  inference  niay  bo  made  that  the  infection 
is  chiefly  external  around  the  vulva,  ui-efhi-a,  and  vaginal  outlet. 

Again,  as  sometimes  occurs  in  dispensary  ])ractice,  if  a  liistory  is 
given  of  attem})ted  intcu'course  (ra])e)  in  which  the  act  was  not  accom- 
plished, a  similar  observation  nuiy  be  made. 

Also  in  newly  married  women  a  history  of  incom])lote  intercourse 
may  be  obtained,  and  especially  in  cases  where  precautionaiy  measures 
against  conception  are  used,  as  withdrawal  or  the  use  of  protectors,  one 
may  again  expect  a  low  infection  around  the  vulva  or  vaginal  outlet. 

1  Cenlrlbl.  f.  Gyn.,  1896,  p.  1073. 
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SYMPTOMS 

The  patient  usually  complains  of  a  profuse  burning  discharge  and 
difficult  burning  micturition. 

These  two  symptoms  in  a  woman  who  has  previously  been  well  sug- 
gest at  once  a  possible  gonorrheal  involvement,  the  more  so  if  coupled 
with  a  history  of  any  of  the  above-mentioned  modes  of  infection. 

Other  subjective  symptoms  may  be  given,  as,  for  instance,  pain  when 
walking  or  sitting,  sense  of  fullness  and  weight  in  the  groins,  small  of 
back,  or  at  the  vaginal  outlet,  or  occasionally  the  patient  may  report  a 
bloody  urine  if  the  bladder  involvement  is  marked. 

An  examination  of  the  aifected  parts  will  give  the  further  objective 
symptoms  necessary  to  make  the  diagnosis.  The  details  of  the  first 
examination  will  vary  directly  with  the  history  obtained,  and  the  viru- 
lence of  the  infection  as  observed  when  the  vulva  is  inspected. 

If  the  history  of  a  probable  low  infection  has  been  obtained,  and  an 
acute  condition  of  the  vulva  and  urethral  ojjening  is  found,  a  smear  of 
the  discharge  should  be  taken  by  means  of  a  sterile  platinum  loop  for 
examination  and  no  further  examination  made  until  the  acute  external 
inflammation  has  subsided.  The  patient  should  be  kept  in  bed.  (See 
Acute  Urethritis.) 

If  the  patient  gives  a  history  of  a  probable  high  infection  and  com- 
plains of  pain  in  the  region  of  uterus  or  tubes,  and  this  is  verified  by 
abdominal  palpation,  a  careful  bimanual  examination  should  be  made 
at  once,  for  the  case  may  call  for  immediate  surgical  care. 

Sliould  the  patient  come  with  the  history  of  a  subacute  or  chronic  in- 
fection, the  following  routine  examination  should  be  made:  The  patient 
should  be  instructed  not  to  take  a  douche  before  submitting  to  the  exam- 
ination.    In  this  way  the  characteristics  of  the  discharge  can  be  noted. 

The  vulva  should  be  inspected  carefully ;  oftentimes  venereal  warts 
are  found  around  the  anus  or  vaginal  outlet.  The  labia  majora  should 
be  spread  apart  and  search  made  for  the  macula^  gonorrhoica^  at  the  open- 
ings of  Bartholin's  glands.  By  slijiping  tlie  index  finger  into  the  vagina 
for  about  one  half  inch  and  ])lacing  the  tlniml)  over  the  macula,  often- 
times an  induraticm  or  abscess  of  Bartholin's  glands  can  be  palpated. 
Should  any  pus  exude  from  the  ducts  a  smear  and  culture  should  be 
made  and  laid  aside  for  examination.  Examination  of  ihe  urethral 
orifice  should  next  be  made.  If  a  free  discharge  of  pus  be  found  in  the 
urethra,  a  smear  and  culture  should  be  taken,  and  then  the  urethral 
orifice  carefully  wijied  off,  and  an  examination  made  of  Skene's  glands. 
Again,  by  passing  the  index  finger  into  the  vagina  and  running  it  up 
toward  the  bladder  end  of  the  urethra  and  then  massaging  the  urethra 
toward  its  outer  end,  a  tiny  drop  of  pus  can  oftentimes  be  expressed  for 
a  smear  and  culture. 
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The  vaginal  outlet  should  next  be  insjjected,  and  if  a  diseharge  is 
found  to  be  coming  down  from  above,  a  further  examination  should  be 
made  with  a  speculum. 

When  the  examination  is  made,  great  care  should  be  taken  to  cleanse 
the  vaginal  outlet  of  all  discharge,  so  that  no  infection  be  mechanically 
carried  from  outside  u])ward  to  the  cervix. 

When  the  cervix  is  well  ex})osed  by  the  speculum  specimens  should 
be  taken  from  the  discharge  found  around  the  external  os.  The  cervix 
is  carefully  insi)ected  and  then  the  posterior  vault  of  the  vagina  for  any 
erosions  of  the  mucous  mendjrane  produced  by  contact  with  the  infected 
cervix. 

After  the  speculum  examination  is  completed,  a  careful  bimanual 
palpation  should  be  nuide.  With  reference  to  the  conditicm  of  the  uterus 
and  adnexa,  s[)ecial  note  should  be  made  as  to  the  size,  position,  mobility, 
and  sensitiveness  of  the  uterus;  as  to  whether  the  tubes  are  enlarged 
or  tender  and  as  to  whether  perimetrium  or  parametrium  is  involved. 
If  an  advanced  or  urgent  condition  of  the  pelvic  organs  l)e  found, 
the  case  may  have  already  passed  over  into  the  domain  of  surgical 
gynecology. 

VARIETIES 

Acute  Urethritis 

Urethritis  is  considered  the  most  frequent  form  of  gonorrheal  infec- 
tion of  the  female  genitalia.  This  is  probably  due  to  the  fact  that  in  the 
l)eginning  of  the  sexual  act  the  labia  majora  are  pushed  a])art  by  the 
glans  ])enis,  and  the  urethral  orifice  in  this  way  is  put  on  the  stretch. 
The  ducts  of  Skene's  glands,  lying  inside  of  the  urethral  orifice,  are  then 
brought  in  direct  contact  with  the  infecting  discharge  from  the  male 
urethra,  as  is  the  lining  ei)ithelium  of  the  female  urethra.  And  as  this 
e})itheliuiii  is  columnar,  tlie  infection  readily  takes  place. 

Symptoms. — The  ])atient  usually  comi)lains  of  an  intense  liuruiiig 
discharge  at  the  urethra  and  a  seiis(!  of  burning  or  "  sticking"  })ain  on 
micturition.  Sometimes  tlien^  is  a  marked  tenc^smus  or  evciu  retention 
if  the  ])atient  is  nervous.  She  may  note  that  she  passes  a  few  drops  of 
blood  at  the  end  of  urination. 

Examinatiou  generally  shows  an  intensely  reddened  urethral  o{)en- 
ing,  oftentimes  with  the  swollen  mucosa  bulging  out  of  the  oritice,  giving 
the  appearance  of  a  prolapse.  Pus  is  seen  oozing  down  over  the  mucosa. 
The  orifices  of  Skene's  glands  may  be  cons])icuous  or  they  may  not  be 
demarcated  from  the  rest  of  the  violently  congested  mucosa. 

Palpation  of  the  urethra  per  rnginam  (care  being  taken  to  carry 
none  of  the  pus  up  with  the  examining  finger)  gives  acute  tenderness. 
Oftentimes  the  urethra  feels  like  a  cord  under  the  finger. 
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Diagnosis  is  not  difficult  if  a  careful  history  has  been  elicited;  a 
smear  taken  of  the  discharge  should  show  gonococci.  Urethritis  follow- 
ing infection  by  catheterization  can  usually  be  excluded  by  the  history 
and  the  absence  of  gonococci  in  the  smear.  Urethritis  caused  by  the  irri- 
tation of  concentrated  urine,  chemical  irritants,  traumatism,  or  the 
exanthematous  diseases  can  usually  readily  be  excluded  by  the  history. 

Treatment — Rest  in  bed  and  absolute  cleanliness  are  essential  in 
treating  acute  urethritis.  The  attendant  should  be  warned  of  the  in- 
fectiousness of  the  discharge  and  all  soiled  dressings  destroyed.  Three 
or  four  times  a  day  the  urethral  orifice  and  vulva  should  be  gently 
flushed  off  with  copious  hot  irrigations  of  boracic-acid  solution  or  bi- 
chlorid  of  mercury  1:  6,000  or  lysol  (^  to  1  per  cent).  These  irriga- 
tions can  be  given  by  means  of  a  fountain  syringe  with  the  patient  in 
the  dorsal  position  on  a  douche  pan.  After  the  irrigation,  the  vulva 
should  be  covered  with  an  absorbent  pad.  The  diet  at  first  should  be 
mainly  liquids — milk,  broths,  and  nonirritating  foods.  Condiments 
and  alcohol  in  any  form  should  be  absolutely  forbidden. 

The  patient  should  be  encouraged  to  drink  large  quantities  of  water. 

If  the  irritability  and  tenesmus  is  marked,  a  urinary  sedative  should 
be  administered,  as : 

I^   Potass,  citrate gr.  xx ; 

Tinct.  Hyoscyamus oss ; 

Aqua3 q.  s.  ad.  3j, 

Sig.     One  dram  every  three  hours. 

As  the  most  acute  symptoms  subside  local  applications  should  be 
made  to  the  urethral  opening  after  the  irrigation  has  been  used.  Two 
to  four  per  cent  protargol  freely  applied  by  means  of  a  swab,  around 
the  urethral  mouth  and  openings  of  Skene's  glands  may  be  very  help- 
ful. Argyrol  (10  to  25  per  cent)  can  also  be  used.  These  applications 
can  be  made  once  or  twice  a  day.  A  certain  number  of  these  cases 
respond  promptly  to  treatment,  and  make  an  excellent  recovery;  but, 
unfortunately,  many  pass  into  the  subacute  or  chronic  state.  As  many 
cases  of  acute  urethritis  are  combined  with  cystitis,  it  is  often  neces- 
sary at  the  outset  to  start  bladder  irrigations  (see  Acute  Cystitis). 

Cttrontc  TTkktiikitts 

TTsually  a  liistoi'v  of  an  acute  attack  is  obtained,  but  occasitmally  the 
patient  becomes  awai'e  of  her  condition  oidy  when  it  is  subacute  or 
chronic.  Th(^  urethra  nuiy  alone  be  involved  or  there  may  be  an  accom- 
])aiiying  c(M'vicitis  or  cystitis.  The  discharge  in  these  cases  show  as  a 
rule  ])us  and  e]>itheliiim  cells  and  ])yogenic  organisms,  the  gonococcus 
often  being  found  with  difiiculty. 
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Symptoms. — Frequency  of  urination  is  the  symptom  most  often 
found.  This  frequency  occurs  during  the  day  when  the  patient  is  in 
the  upright  position,  and  may  also  be  comphiined  of  at  night. 

In  milder  cases  the  patient  complains  of  an  occasional  "  tickling" 
or  "  burning "  on  urination,  and  this  may  be  very  intermittent  in 
character. 

Examination — By  massaging  the  urethra  through  the  vagina  a  thick 
muco-purulent  secretion  can  be  obtained.  This,  when  examined  micro- 
scopically, may  be  found  to  consist  of  epithelium  and  pus  cells  and  no 
gonococci  present.  The  urethra  in  these  chronic  cases  is  generally  found 
somewhat  indurated  and  tender  on  palpation.  After  the  urethra  has 
been  emptied  of  its  secretion  and  this  wiped  off,  a  more  thorough  mas- 
sage over  Skene's  glands  may  bring  a  tiny  drop  of  pus  to  each  duct.  Of- 
tentimes the  gonococcus  will  be  found  here  when  it  has  disapjieared  from 
the  urethral  discharge  proper. 

It  may  be  of  value  to  ascertain  whether  the  anterior  or  posterior  por- 
tion of  the  urethra  is  chiefly  involved.  By  massaging  first  the  anterior 
portion  and  later  the  posterior  a  rough  estimate  of  the  involvement  can 
be  obtained.  Examination  by  the  endoscope  may  show  local  areas  of 
congestion  and  erosion  in  the  course  of  the  urethra. 

Treatment. — The  general  treatment  is  the  continuance  of  a  simple 
diet  without  the  use  of  condiments  or  alcohol.  The  internal  drugs  com- 
monly used  are  the  same  as  prescribed  for  male  patients  (see  p.  208). 

Local  treatment  is  accomplished  by  the  application  of  the  various 
silver  salts  to  the  urethral  mucosa.  This  can  be  done  by  means  of  a  glass 
medicine  dropper  or  by  bladder  irrigations  (p.  19(i), 

These  treatments  should  be  given  three  times  a  week,  later  twice  a 
week.  If  localized  erosions  are  discovered  these  should  bo  touched  up 
with  silver  nitrate  (5  per  cent)  with  the  aid  of  the  endoscope. 

If  this  process  is  painful,  it  may  be  necessary  to  first  anesthetize  the 
urethra.  This  can  readily  be  done  by  inserting  a  fine  applicator  wound 
with  cotton  dipped  in  alypin  5  per  cent. 

In  certain  resistant  cases  the  application  of  urethral  pencils  is  very 
useful.  These  are  variously  prepared,  containing  various  medicaments, 
as  silver  nitrate,  protargol,  argyrol,  ichthargen,  or  astringents  such  as 
zinc  sulphate.  Astringents  are  of  great  value  in  the  later  stages  of 
urethritis. 

These  pencils  have  the  double  value  of  acting  mechanically  as  a  small 
sound  to  dilate  the  urethra.  They  should  be  lul)ricated  with  a  sterile 
lubricant  Ix'fore  inserting. 

Complications — If  ]x>rsistent  involvement  of  Skene's  glands  con- 
tinues long  afler  tlie  urethritis  has  l)een  controlled,  it  may  be  necessary 
to  split  open  these  little  glands ;  this  can  be  done  by  means  of  a  fine  scis- 
sors under  local  anesthesia ;  the  glands  and  duct  should  then  be  swabbed 
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out  with  carbolic  acid  (95  per  cent),  followed  l)_v  alcdlidl,  or  with  a  strong 
30-  to  50-per-cent  silver  nitrate  or  silver  stick. 

Caruncles  may  form  in  the  irritated  and  hypertrophied  mucous  mem- 
brane around  Skene's  glands. 

Stricture  of  the  urethra  is  relatively  rare  in  women  and  should  be 
treated  by  dilating  with  a  female  urethral  sound.  Care  should  be  taken 
that  the  dilatation  is  not  too  great,  as  the  urethral  wall  may  easily  be  in- 
jured.    Dilatation  up  to  28  to  30  F.  is  sufficient. 

Cystitis 

Gonorrheal  cystitis  or  cystitis  arising  from  catheterization  (e.  g.,  in 
post-operative  retention)  is  more  frequently  seen  in  women  than  in  men. 

Catheterization  should  in  all  cases  be  followed  by  an  antiseptic  irri- 
gation and  the  catheter  of  election  is  the  glass  one. 

The  svmptoms,  diagnosis,  and  treatment  of  cystitis  are  discussed  in 
Chapter  XXXII. 

Acute  Cervicitis 

Next  to  the  urethra,  the  cervix  is  considered  the  organ  most  fre- 
quently infected  by  gonorrhea. 

There  are  two  reasons  for  this :  The  cervical  mucosa  is  columnar  in 
type,  therefore  especially  prone  to  gonorrheal  infection;  and  secondly, 
during  coitus  the  seminal  discharge  is  poured  directly  over  or  around 
the  cervix. 

In  a  large  percentage  of  cases  the  cervix  and  urethra  are  involved 
at  the  same  time ;  it  is  rare  to  see  a  gonorrheal  cervicitis  without  a  ure- 
thritis, but  the  reverse  is  not  true. 

Symptoms — There  is  generally  a  sense  of  fullness  or  weight  in  the 
region  of  the  vagina  and  a  discharge.  If  the  body  of  the  uterus  is  in- 
volved tliere  may  be  considerable  pain  in  the  In'pogastrium. 

Examination  shows  the  cervix  much  reddened  and  covered  with  more 
or  less  purulent  discharge.  A  smear  usually  shows  the  gonococcus.  On 
wiping  away  the  discharge  the  mucous  membrane  may  show  bleeding 
points  or  erosions  and  the  cervix  may  appear  edematous. 

Diagnosis. — Diagnosis  must  be  made  from  the  ordinary  form  of 
cervicitis  such  as  is  found  with  a  laceration  of  the  cervix  due  to  child- 
birth ;  or  cervicitis  due  to  passive  congestion,  as  in  certain  displacements 
and  stenosis  of  the  cervix. 

Carcinonux  of  the  cervix  is  differentia tc^l  by  the  examination  of  ex- 
cised portions  of  tissue  in  doubtful  cases. 

Involvement  of  the  mucous  membrane  in  any  of  \ho  exantluMuatous 
diseases  can  be  diiferentiated  by  tlic  presence  of  other  symptoms. 

Syphilitic  mucous  patches  can  also  be  excluded  by  the  history  anil 
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clinical  fiiidincs,  altli()ii2;li  these  cases  are  sometimes  very  puzzling'  and 
a  double  infection  nniy  l)e  found. 

The  same  is  true  of  chancres  and  chancroids.  The  finding  of  the 
Sjurochu'ta  ])allida  or  the  bacillus  of  Ducrey  may  establish  the  diagnosis. 

Treatment. — Some  physicians  are  averse  to  douching  in  the  most 
acute  stages  of  cervicitis,  as  they  claim  that  there  is  danger  of  negating 
the  value  of  the  acid  secretion  of  the  vagina  which  is  a  natural  safe- 
guard. 

If  the  cervix  is  actually  involved,  it  seems,  in  the  opinion  of  the 
writer,  better  judgment  to  keep  mechanically  removing  the  constantly 
accumulating  discharge  than  to  allow  it  to  remain  in  contact  with  both 
the  affected  and  unaffected  mucous  surfaces. 

Therefore  copious  hot  irrigations  of  a  mild  antiseptic  solution  are 
advised,  under  low  pressure,  so  that  there  shall  be  no  driving  of  the  dis- 
charge farther  up  into  the  cervix. 

Boric-acid  solution  (2  per  cent),  lysol  (1  per  cent,  bichlorid  of 
mercury  (1:5,000  to  10,000),  permanganate  of  jwtassium  or  creolin 
(h  per  cent)  are  used.  These  irrigations  should  be  given  two  or  three 
times  daily  or  oftener  if  the  discharge  is  very  profuse, 

Chronic  Cervicitis 

This  may  follow  an  acute  attack,  or  the  onset  may  have  been  so 
chronic  in  character  that  the  patient  has  not  been  aware  of  its  existence. 
The  history  is  often  of  very  little  value,  and  the  diagnosis,  even  after  a 
most  careful  examination,  may  only  be  ])resumptive,  unless  perhaps  some 
complication  (as  saljiingitis)  arises,  which  proves  the  diagnosis. 

Gonococci  are  often  not  found  in  the  discharge,  this  discharge  being 
composed  only  of  })us  and  epithelial  cells. 

In  these  cases  an  examination  should  always  be  made  just  after  men- 
struation, as  the  mucosa  at  this  time  is  more  congested  and  the  des(|uama- 
tion  of  the  mucosa  favors  the  throwing  oft"  of  the  deejier  glandular 
secretions  and  the  gonococci  which  have  penetrated  to  these  deeper 
structures. 

The  fact  tliat  the  discharge  after  menstrnation  may  be  more  infec- 
tious than  at  other  times  has  undonbtedly  given  rise  to  the  ])0])nlar 
superstition  that  goiKU-rhea  may  be  contracted  from  intercourse  during 
the  menstrual  period. 

Symptoms — The  usual  symptom  is  a  discharge.  This  may  be  very 
slight  and  be  practically  the  only  symptom,  or  painful  urination  may  be 
found  if  urethritis  is  ])resent  also.  There  may  be  disturbances  of  men- 
struation if  the  endomcti'ium  is  involved.  Again,  sterility  may  be  the 
only  complaint. 

Examination  usually  shows  a  coexisting  urethritis  with  involvement 
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of  Skene's  glands  and  the  maculae  gonorrhoicic.  However,  occasionally 
these  are  all  absent  and  the  one  pathological  condition  found  is  around 
the  cervix.  Here  the  mucosa  may  be  somewhat  reddened  and  a  dis- 
charge varying  in  type  be  found.  It  may  be  thin  and  watery  or  thick 
and  purulent — yellowish  or  green  in  color.  There  may  be  slight  ever- 
sion  of  the  cervical  mucosa  membrane  through  the  external  os,  and 
erosions  which  bleed  more  or  less  easily  may  be  found  on  the  cervical  or 
posterior  vaginal  mucosa.  The  cervix  luay  appear  swollen  and  boggy 
and  tiny  varicose  vessels  may  be  seen  around  the  os. 

Diagnosis — If  a  coexisting  urethritis  be  found  and  erosions  are  pres- 
ent on  the  cervix,  even  if  the  gonococcus  be  absent,  a  diagnosis  can  be 
made  with  reasonable  certainty ;  on  the  other  hand,  if  there  is  no  in- 
volvement of  the  urethra  or  other  parts  and  erosions  are  absent,  and  no 
gonococci  are  found  in  the  discharge,  gonorrhea  sliould  not  be  finally 
excluded,  but  the  case  kept  under  observation  and  treatment  and  re- 
peated examinations  of  the  discharge  nuide,  especially  at  the  time  of  the 
menstrual  congestion. 

Treatment — Local  applications  to  the  cervix  are  especially  indicated. 
The  cervix  should  be  brought  into  view  by  means  of  a  bivalve  speculum 
and  then  carefidly  examined.  If  erosions  are  present  they  should  be 
wiped  off  with  sterile  cotton  and  then  touched  up  with  silver  nitrate  (10 
per  cent),  Churchill's  tincture  of  iodin,  or  plain  tincture  of  iodin.  Care 
should  be  taken  not  to  carry  any  instrument  up  through  the  internal  os, 
as  in  this  way  the  endometrium  may  be  infected.  It  is  often  advan- 
tageous to  immerse  the  entire  cervix  in  a  solution  so  as  to  reach  all  the 
parts  involved. 

The  Ferguson  speculum  is  useful  for  this  and  it  should  be  inserted 
until  the  cervix  is  on  view,  the  solution  poured  in,  and  the  speculum 
partially  withdrawn.  By  so  doing  the  cervix  is  dipped  into  a  pool  of 
solution  and  allowed  to  remain  there  for  a  number  of  minutes  (five  to 
ten  minutes),  and  then  the  speculum  is  pushed  into  the  original  depth 
and  depressed,  when  the  fluid  is  easily  drained  out. 

Silver  solutions  most  frequently  used  (silver  nitrate  3  to  5  per 
cent,  protargol  2  to  10  per  cent,  argyrol  10  to  25  per  cent). 

In  some  cases,  where  the  tissue  seems  boggy  and  congested  and  the 
inflammatory  condition  is  not  so  marked,  instillation  of  zinc  salts  in  the 
manner  described  above  is  useful. 

After  the  cervix  has  been  treated  in  one  of  the  above-mentioned  ways, 
a  tampon  of  boroglycerin  (10  per  cent),  or  ichthyol  and  glycerin  (10  per 
cent)  may  be  us(m1  ;  oi-  a  dry  tampon  sprinkled  witli  aristol,  dennatol,  or 
iodoform  may  be  placed  against  the  cervix. 

In  cases  where  the  discharge  from  Ihc  cervix  is  very  profust^  it 
is  better  not  to  use  tampons  at  first,  as  they  may  dam  back  tlic  dis- 
charge against  the  cervix.     In  the  presence  of  a  vulvitis  it  may  be 
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nccessjii'v  to  tampon,  arid  if  so  special  precautions  should  l)e  taken  (see 

In  chronic  cervicitis  the  a]>ovc  treatment  should  be  given  in  the  of- 
fice, at  first  three  times  a  week  and  gradually  redncing  the  freqnency  of 
treatment  as  the  symptoms  improve, 

Donches  shonld  he  ordered  as  home  treatment,  at  first  once  or  twice 
a  day  and  later  two  or  three  times  a  week.  In  some  cases  the  treatment 
may  be  hastened  by  the  home  use  of  suppositories  containing  various 
medicaments,  ichthyol,  protargol,  zinc,  etc.  These  can  bo  inserted  by 
the  patient  every  other  night  or  less  often.  The  solutions  for  douching 
should  be  mild  antiseptics  or  astringents  as  used  in  the  office. 

Acute  Vaginitis 

The  vagina  in  the  adult  is  one  of  the  most  resistant  parts  of  the  geni- 
tal tract,  as  it  is  covered  with  pavement  epithelium  ;  and  further,  through 
the  trauma  occasioned  by  intercourse  and  childbirth,  it  becomes  to  a 
certain  degree  toughened  and  not  easily  infected.  But  the  vaginal  mem- 
brane readily  becomes  involved  in  young  girls,  wdiose  mucosa  is  delicate, 
or  in  newly  married  women,  whose  mucosa  is  not  hardened  by  congestion 
and  trauma. 

When  the  gonorrheal  infection  is  hyperacute  the  entire  genital  tract 
may  be  involved  in  one  continuous  infection,  and  in  these  cases  the 
vagina  is  not  exempt. 

Acute  vaginitis  may  be  primary,  but  is  usually  secondary  to  a  gon- 
orrheal cervicitis  or  endometritis. 

Symptoms. — The  patient  complains  of  burning  and  a  sense  of  weight 
in  the  vagina,  and  as  the  vaginitis  is  usually  accompanied  by  urethritis 
and  cervicitis,  the  syinptoms  of  these  conditions  are  usually  added. 
Examination  with  a  speculum  in  the  knee-chest  position  (observing 
the  precautions,  p.  133)  shows  the  vaginal  mucosa  to  be  the  seat  of 
an  acute  inflammatory  process.  The  entire  vaginal  wall  may  be 
intensely  congested,  hot,  swollen,  and  bleeding  readily,  or  it  may  be 
bathed  in  a  copious  purulent  discharge.  Erosions  with  bleeding  edges 
may  be  found,  usually  in  the  posterior  fornix  or  in  other  portions  of 
the  vagina.  The  gonococeus  can,  as  a  rule,  be  readily  found  in  the 
discharge. 

Diagnosis — Acute,  nongonorrheal  traumatic  vaginitis  is  encountered 
in  the  newly  married  and  among  those  who  use  strong  medicated  donches 
as  a  precautiimary  measure.  These  forms  of  vaginitis,  ])uzzling  at  first, 
can  usually  be  very  easily  differentiated  by  the  absence  of  gonococci  in 
the  discharge  and  the  almost  immediate  response  to  treatment  when  the 
cause  is  removed. 

Other  forms  of  vaginitis    (due  to  the  exanthemata,   cervical  car- 
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cinoma,  or  simple  cervicitis)  can  be  eliminated  by  the  history  and  tind- 
ings  in  eacli  case  and  the  absence  of  gouococci. 

Treatment — Rest  in  bed  and  frequent  douches  of  mild  antiseptic 
solutions  should  be  ordered.  In  the  most  acute  stages,  when  the  pain  is 
severe,  boracic-acid  douches,  at  a  temperature  of  100  to  110°  F.,  under 
mild  pressure,  are  probably  the  most  beneficial  and  soothing.  These 
should  be  given  frequently,  every  two  or  three  hours,  if  the  discharge  is 
profuse,  and  the  utmost  care  should  be  taken  in  regard  to  asepsis. 

If,  at  the  time  of  the  examination,  the  lower  portion  of  the  vagina  is 
found  to  be  the  part  especially  involved,  care  should  be  taken  to  insert 
the  douche  tip  but  1  to  2  inches  into  the  vagina  and  flush  out  only 
the  lower  portion. 

After  the  early  acute  stage  is  over,  lysol  or  bichlorid  of  mercury 
(1:  5,000  to  10,000)  can  be  substituted,  and  gradually  a  daily  or  twice 
daily  instillation  of  protargol  (4  to  10  per  cent)  or  argyrol  (25  per  cent) 
can  be  made  with  a  glass  syringe,  the  douche  preceding  this  treatment. 

Douches  should  be  given  sufficiently  often  to  keep  the  vaginal  outlet 
quite  clean  and  thus  preventing  a  secondary  vulvitis.  Between  treat- 
ments absorbent  vulva  pads  should  be  worn  and  these  changed  often 
enough  to  insure  perfect  cleanliness. 

Chronic  Vaginitis 

Usually  a  history  of  a  previous  gonorrheal  infection  is  obtained. 
Primary  chronic  gonorrheal  vaginitis  is  rare,  for  the  vagina,  on  account 
of  its  resistance,  is  about  the  last  structure  in  the  female  pelvic  organs 
to  become  involved,  and  when  it  does  become  the  seat  of  a  chronic 
gonorrhea,  usually  a  profound  gonorrheal  infection  has  occurred  else- 
where. 

In  chronic  vaginitis  certain  areas  of  erosion  of  the  mucous  mem- 
brane are  usually  present. 

Gouococci  may  have  entirely  disa])i)eared  from  the  vaginal  dis- 
charge, which  may  consist  of  pus  and  epitlielial  cells  alone. 

Symptoms — The  only  symptom  complained  of  may  be  a  slight  icu- 
corrliea,  oi-  th(>  patient  may  have  more  or  less  pain  in  the  vagina  when 
walking  or  moving  about.  On  examination  with  a  speculum  in  the  knee- 
chest  position,  the  vaginal  mucosa  may  be  found  covered  with  a  jiurulent 
or  muco-purulent  discharge.  Localized  areas  of  erosion  are  usually 
present,  and  their  presence  keeps  u]i  the  leucorrhea  in  part. 

Diagnosis  nmst  be  made  from  the  other  forms  of  vaginitis  men- 
tioned under  iicnte  vaginitis.  Il  may  be  somewhat  diflicult  in  certain 
cases  to  make  the  diagnosis,  as  the- gouococci  have  often  entirely  disaji- 
peared.  IJy  tMking  a  very  careful  history  and  examining  for  other 
evidences  of  gonorrheal  involvement,  a  fairly  accurate  clinical  diagnosis 
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can   lie   made.      Oftentimes,   l)y  kccpiiii;-  tlu;   |)aticnt    uiidcr  oUscrvatioii, 
the  sviiiploius  clianiiit}  sufficiently  t(»  vei'ify  tlic  diaiiiiosis. 

Treatment — Tiie  treatment  is  in  tlic  main  the  same  as  for  acnte 
vaginitis  (which  see)  ;  in  tliese  chronic  cases,  however,  the  process  is 
often  very  resistant  to  treatment.  The  erosions  should  be  touched  up 
with  silver  nitrate  10  per  cent,  or,  in  some  cases,  the  silver  stick  or  pure 
carbolic  acid,  followed  by  alcohol.  Tamponage  with  boroglycerin  or 
iehthyol  and  glycerin  is  often  of  great  assistance,  as  is  also  the  use  of 
medicated  su])i)Ositories.  In  certain  cases  the  use  of  brewers'  yeast  is 
helpful.  Again,  a  change  of  treatment  to  dry  tampons  covered  with 
aristol  or  iodoform  may  bring  about  the  desired  results. 

Acute  Vulvitis 

In  the  adult  gonorrheal  vulvitis  is  found  much  less  frequently  than 
in  the  child  or  young  woman.  The  squamous  epithelium  of  the  vulva  is 
more  resistant  in  the  adult  than  the  child  and  the  trauma  of  childbirth 
and  marital  relations  make  it  more  so. 

Symptoms — However,  an  acute  vulvitis  may  occur  and  give  very 
distressing  symptoms ;  the  chief  of  these  are  intense  burning  ])ain,  worse 
on  urination,  a  sense  of  fullness  and  weight,  and  extreme  discomfort  in 
the  sitting  posture  or  on  walking. 

Examination  of  the  vulva  in  these  cases  usually  shows  the  entire 
vulva  to  be  the  seat  of  an  acnte  inflammatory  process.  The  labia  may  be 
much  swollen  and  edematous,  and  their  inner  surfaces  l)atbed  in  a  co])i- 
ous  purulent  discharge.  On  se])arating  the  labia  excoriations  of  the 
mucosa  may  be  found  and  the  intensely  inflamed  surface  may  bleed 
easily. 

Further  examination  of  the  vagina  and  cervix  should  be  made  with 
the  precautions  stated  above,  for  occasionally  the  vulvitis  may  be  ])ri- 
mary,  though  more  usually  a  uretliritis  and  cervicitis  also  exist. 

Diagnosis. — There  are  several  conditions  from  wliicli  gonoi'i'hcal  vid- 
vitis  must  be  difl'ercmtiated. 

i^nii/)l('  nilrilis.  dnc  to  lack  of  clcnidincss ;  this  is  (dten  fonnd  in 
obese  women,  es))ecially  in  hot  weather  and  where  there  is  intertrigo. 
The  absence  of  the  gonococcus  in  the  smear  from  such  a  case  and  its 
prompt  reaction  to  treatment  will  easily  difl'erentiato  tliis  foi'ni. 

Diabetes  often  gives  rise  to  a  violent  vulvitis,  due  to  the  decomposi- 
tion of  the  diabetic  urine  by  the  presence  of  the  torula  saccharomyces. 
The  age  of  the  patient  and  presence  of  sugar  in  the  urine  usually  elim- 
inates this  form  without  difficulty. 

Vulvitis  due  to  a  vesi co-rag inal  fistula  can  be  differentiated  by  the 
history  and  the  finding  of  the  fistula. 

Vulvitis  due  to  a  discharge  pouring  down  from   a  nongonorrheal 
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cervicitis  or  vaginitis  may  also  be  very  puzzling  until  tli(>  discharge  is 
traced  back  to  its  origin  and  a  bacterial  examination  made. 

Vulvitis  due  to  the  excoriating  effect  of  the  discharge  from  a  car- 
cinoma of  the  cervix  or  vagina  may  also  simulate  acute  gonorrhea  in  its 
intensity. 

Vulvitis  complicating  any  of  the  exanthematous  diseases  can  be  dif- 
ferentiated by  the  history. 

Treatment — Primary  gonorrheal  vulvitis  should  be  treated  by  rest 
in  bed  and  absolute  cleanliness.  In  the  acute  stage  the  vulva  should  be 
irrigated  every  two  or  three  hours  (if  the  discharge  forms  rapidly)  with 
a  warm  boracic-acid  solution  or  a  bichlorid  of  mercury  (1:6,000)  or 
lysol  (^  to  1  per  cent),  the  patient  being  in  the  dorsal  position  on  a 
douche  pan,  and  the  nurse  gently  separating  the  labia  so  that  the  irri- 
gation may  reach  the  internal  surfaces  of  the  labia  and  the  vaginal  and 
urethral  orifices.  After  the  irrigation  has  been  given,  a  pledget  of 
sterile  cotton  covered  with  sterile  vaselin  should  be  placed  lightly  be- 
tween the  opposed  infected  surfaces  to.  keep  them  apart.  A  protargol 
ointment  (2  per  cent)  can  also  be  used  with  benefit. 

After  one  to  two  days  the  irrigations  may  be  given  less  often  and 
three  times  a  day  (after  an  irrigation)  the  vulva  may  be  painted  thor- 
oughly with  argyrol  {'25  per  cent)  or  protargol  (4  per  cent). 

If  the  vulvitis  is  secondary  to  urethritis,  cervicitis,  or  vaginitis,  the 
treatment  must  also  include  the  special  treatment  of  these  parts.  Often- 
times, when  a  vulvitis  is  secondary  to  a  cervicitis,  the  cure  of  the  vul- 
vitis can  be  much  hastened  by  sealing  off  the  cervix  from  the  vulva  by  a 
dry  tampon  of  sterile  cotton  after  the  cervix  has  been  duly  treated.  In 
these  cases  it  is  very  important  that  the  patient  be  kept  under  constant 
care,  as  these  tampons  must  never  be  left  in  long  enough  to  dam  back 
the  discharge  against  the  cervix  and  thus  delay  its  healing. 

Chronic  Vulvitis 

In  certain  cases  resistant  to  treatment,  or  in  cases  which  have  been 
neglected,  a  chronic  vulvitis  may  be  found. 

Symptoms  are  discomfort  on  walking  or  sitting  and  more  or  less  dis- 
charge on  the  vulva. 

Examination  may  show  certain  areas  of  localized  iiithuiiiiiatiou,  es- 
pecially around  the  glands  of  Bartiiolin,  which  glands  may  in  turn  be 
indurated  or  the  seat  of  abscess. 

Diagnosis — See  Acute  Vulvitis. 

Treatment — If  the  vulvitis  is  primary  the  careful  and  ])ersistent  use 
of  the  silver  salts  will  usually  cure  the  condition.  All  erosions  should 
be  touched  up  with  silver  nitrate  (10  per  cent)  and  the  remaining  mucosa 
painted  with  protargol  4  per  cent.     After  such  treatment  it  nuiy  bo  well 
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to  dry  the  vulva  voi-y  carcfnlly  and  to  |t<)\vder  it  witli  aristol  or  dor- 
matol. 

Oftentimes  zinc  sulphate  (I  per  cent)  will  accomplish  more  than  the 
silver  salts  and  should  be  used  alternately  if  results  from  tlie  foruier  are 
not  satisfactory. 

Suppuration  of  Bartholin's  glands  may  call  for  incision  and  drain- 
age, but  if  possible  it  is  best  to  dissect  out  the  infected  gland  as  a  whole, 
swabbing  out  the  cavity  with  bichlorid  of  mercury  (1 :  1,000)  and  pack- 
ing with  gauze.  This  calls  for  a  general  anesthetic  or  complete  local 
anesthesia. 

COURSE    AND    PROGNOSIS    OF    SYSTEMIC    GONORRHEAL 
INFECTION    IN    WOMEN 

Acute  gonorrhea  is  usually  seen  either  in  young  girls  or  in  the  pros- 
titute class,  and  is  characterized  by  the  usual  features  of  an  acute  in- 
fectious disease.  After  an  incubation  of  ten  to  fourteen  days  (which, 
however,  in  some  cases  is  as  rapid  as  twenty-four  hours)  the  patient  is 
seized  with  severe  constitutional  symptoms,  as  chill,  high  fever,  and 
rapid  pulse.  The  local  symptoms  are,  as  a  rule,  very  acute  and  may 
rapidly  invade  the  entire  genital  tract,  giving  rise  to  acute  endometritis, 
salpingitis,  and  peritonitis.  Metastatic  processes  are  not  uncommon  in 
these  cases,  as  involvement  of  the  joints,  endocardium,  and  even 
meninges. 

The  course  of  the  acute  infection  is  about  six  weeks,  after  which 
time  the  case,  with  careful  treatment,  may  recover  or  pass  into  a  sub- 
acute or  chronic  state.  The  majority  of  gonorrheal  infections  in  women 
are,  however,  from  the  start  subacute  or  chronic  in  type,  and  it  is  this 
larger  and  more  usual  class  which  is  the  more  difficult  of  diagnosis  and 
treatment.  The  onset  may  be  so  insidious  as  to  deserve  the  title  of  "  la- 
tent gonorrhea."  These  cases  usually  present  a  very  typical  })icture  if 
the  physician  is  on  the  alert  and  is  aware  of  this  form. 

Gonorrhea  is  essentially  an  infection  which  tends  to  renuiin  chronic 
rather  than  to  recover. 

Exacerbation  of  symptoms  after  a])parent  cui"e  are  very  frequent. 
These  may  be  especially  noted  at  the  menstrual  period.  Again,  in  a  case 
supposedly  cured,  an  attack  of  grip])e  or  any  indisposition  which  atfects 
the  general  health  and  brings  it  below  par  may  start  an  acute  exacerba- 
tion of  symptoms. 

The  symptoms  thus  excited  are  usually  those  of  urethritis,  cystitis, 
or  cervicitis.  The  further  complications  of  endometritis  and  salpingitis 
are  especially  frequent  in  these  chronic  forms,  but  space  will  not  permit 
the  consideration  of  these  more  purely  gjmecologic  conditions. 

Joint  involvement  may  occur  with  these  exacerbations,  and  in  cer- 
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tain  eases,  wliere  the  invasion  lias  been  extensive  and  the  eonrse  ])ro- 
traeted,  the  patient  seems  to  hipse  into  an  almost  sejitic  state.  The 
picture  of  the  chronic  goiiorrheic  is  jiitiahle  indeed.  There  is  nsually 
loss  of  weight,  more  or  less  anemia,  general  lassitude,  and  mental  de- 
pression. She  is  the  victim  of  menstrual  disorders,  dysmenorrhea,  men- 
orrhagia,  and  a  chronic  leucorrhea.  These  cases  should  be  given  the 
benefit  of  the  serum  thera])y  (]).  lOo). 

The  pro<j7i()sis  of  a  given  case  depends  on  several  factors,  the  most 
important  being  the  virulence  of  the  infecting  gonococcus.  The  re- 
sistance of  the  tissues  and  the  intelligence  of  the  early  treatment  are  also 
of  importance. 

An  acute  gonorrhea  contracted  from  an  acute  gonorrhea  is  nsually 
most  resistant  and  chronic.  But  this  also  depends  on  whether  the  infec- 
tion to  be  a  high  or  low  one.  Intelligent  treatment  at  the  onset  may 
affect  the  prognosis  materially.  Thus,  if  the  woman  be  imjiressed  with 
the  importance  of  constant  conscientious  treatment  much  nuiy  be  hoped 
for.  In  cases  of  married  women  it  is  not  enough  to  treat  the  wife : 
the  husband  must  be  reached  in  some  tactful  manner  and  put  under 
treatment  and  sexual  intercourse  prohibited  during  t^he  course  of  the 
disease. 

Cases  of  mixed  infection  where  (at  the  time  of  infection)  the  gono- 
coccus is  in  a  very  attenuated  form  and  the  pyogenic  organisms  active 
may  give  at  the  onset  the  clinical  picture  of  a  most  virulent  gonorrhea. 
These  cases,  however,  offer  a  good  prognosis  and  usually  make  a  satis- 
factory recovery. 

Two  cases  whidi  have  occurred  in  the  experience  of  the  writer  illus- 
trate the  foregoing  tvi)es. 

Miss  L ,  age  eighteen,  came  to  my  office  complaining  of  a  bui-n- 

ing  discharge  and  painful  burning  micturition.  On  examination  the 
vulva  was  found  to  be  the  seat  of  an  intense  inflammation,  the  hymen 
ru])tured,  and  a  thin,  greenish  ]ms  disdiarge  pouring  down  from  the 
vagina.  On  furtlun-  questioning,  the  ]iatieut  admitted  that  she  had  btvn 
betrayed  by  her  lover.  A  smear  showed  abundant  gouocm'ci.  She  ran  a 
very  acute  course  with  active  urethritis,  cystitis,  and  ('(M-\-icitis.  Fortu- 
nately, the  infection  was  held  at  the  cervix  and  the  uterns  and  tulies  not 
infected.  The  ])atient  has  been  most  faithful  as  to  treatmenl.  One  year 
after  tlie  first  visit  she  had  an  acute  appendicitis  and  1  advised  ojieration. 
At  the  time  of  the  o]xn'ation,  on  examining  tlie  uterns,  tnbes,  and  ovaries, 
all  appeared  perfectly  normal.  This  case  is  still  undcM-  observation  and 
has  been  most  resistant  to  treatment.  Slu^  has  a  chronic  urethriiis  and 
cervicitis,  which  light  up  with  any  slight  indis])osition.  Over  a  nnmber 
of  months  the  sym})toms  are  gradmdly  im])roving  and  treatment  is  still 
continued.  As  far  as  can  be  ascertained,  no  fnrther  indiscretions  have 
occurred. 
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^frs.  W age  twenty,  married  six  wcn^ks:  History  of  difficult  cn- 

itiis.  vai>iiial  outlet  being  very  small,  and  as  a  i-esult  consideral)le  traii- 
ni;i.  Patient  complained  of  a  profuse  discharge  and  pain  in  right  lower 
abdomen.  Her  general  condition  poor,  she  ran  a  slight  temperature,  was 
pale.  Examination  of  abdomen  showed  acute  tenderness  over  McBur- 
ney's  point,  vaginally  a  violent  vulvitis  with  a  greenish  thin  })us  pour- 
ing down  from  the  vagina.  Smears  and  cidtures  were  taken  for  further 
examination.  The  case  clinically  was  a  virulent  gonorrhea.  She  was 
kept  under  observation  for  about  twenty-four  hours,  during  which  time 
active  douching  was  started;  bimanual  palpation  failed  to  show  any  in- 
volvement of  the  right  tube,  though  this  could  not  be  excluded  in  the 
presence  of  the  vaginal  discharge.  Operation  was  advised,  as  the  temper- 
ature and  tenderness  persisted.  I  removed  an  acute  appendix  and  again 
found  normal  uterus,  tubes,  and  ovaries.  The  wound  was  closed  with- 
out drainage  and  healed  by  primary  union.  The  vaginal  condition  was 
treated  with  protargol  (4  per  cent),  and  at  the  end  of  a  week  all  active  in- 
fiannnation  had  subsided.  Her  recovery  was  uneventful.  The  smear  and 
culture  in  this  case  showed  a  very  attenuated  gonococcus  and  staphylo- 
cocci. The  husband  was  approached  and  a  history  of  a  gonorrhea  nine 
to  ten  years  ])revi<)us  to  nuirriage  obtained,  tlie  husband  cousidering  him- 
self (piite  well  at  the  time  of  his  nuirriage.  He  was  referred  to  a  genito- 
urinary s]K'cialist,  who  reported  that  he  had  a  urethral  stricture  and  pus 
in  his  urine.  The  husband  ])ut  himself  under  active  treatment  until 
his  urine  had  cleared  up.  The  wife  nuide  a  complete  recovery,  and  a 
carefid  examination  a  year  later  failed  to  disclose  any  trace  of  the  in- 
llammatory  process. 

CURABILITY  OF    GONORRHEA 

Can  gonorrhea  be  cured  in  women?  It  would  seem  that  the  con- 
census of  o|)inion  is  that  one  can  scarce  be  certain  of  a  cure. 

A  certain  percentage  of  cases  of  acute  urethritis  recover  completely. 
When  the  cervix  and  endometrium  are  involved  the  question  of  a  positive 
cure  I'.ecomes  more  uncertain. 

A  large  majority  of  these  cases,  after  careful,  persistent  treatment, 
arc  apparently  cured  and  are  discharged  as  such.  It  is  im])ossible  to 
assure  such  a  patient,  however,  that  the  process  may  not  start  up  again  at 
some  time  under  various  conditions. 

Before  discharging  a  woman  as  practically  cured  she  should  prove 
the  following  examination : 

1.  That  the  leucorrhea  shall  have  ceased. 

2.  That  a  smear  and  culture  taken  from  the  cervical  secretion  shall 
show  no  gonococci. 

3.  That  Skene's  glands  shall  be  free  from  purulent  discharge. 

11 
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4.   That  Bartholin's  glands  and  ducts  shall  he  free  of  pus. 

These  tests  should  l)e  made  on  several  occasions  and  near  the  time 
of  the  menstrual  congestion.  ISTo  douche  should  be  taken  before  the  ex- 
amination and  the  patient  advised  to  take  highly  seasoned  food  and 
stimulants,  which  nuiy  excite  a  latent  process  into  activity. 

PROPHYLAXIS 

It  would  seem  that  a  very  great  deal  could  be  accomplished  along 
prophylactic  lines  in  handling  this  greatest  of  venereal  scourges  among 
women.     The  problems  to  be  met  readily  fall  into  two  classes : 

I,  Those  for  which  the  physician  is  solely  responsible.  Too  much 
stress  cannot  be  laid  upon  the  importance  of  absolute  asepsis  in  the  treat- 
ment of  gonorrheal  cases.  The  physician  should  be  scrupulously  careful 
as  to  his  hands,  gloves,  and  instruments.  All  instruments  should  be 
boiled  before  and  after  use  on  a  gonorrheal  case.  All  secretions  and 
dressings  from  a  gonorrheal  case  should  be  properly  gathered  in  some 
receptacle  (a  paper  bag)  and  later  burned.  The  utmost  care  should  be 
taken  in  regard  to  the  use  of  pessaries,  ^o  pessary  which  has  been  worn 
by  a  patient  should  be  used  by  another  patient.  If  in  the  adjustment 
of  new  pessaries  several  have  been  used  in  order  to  obtain  a  satisfactory 
fit,  the  other  pessaries  can  be  boiled  (if  the  style  permit)  or  thoroughly 
cleansed  with  soa])  and  water,  soaked  in  bichlorid  (1:500)  for  an  hour 
or  more,  and  finally  returned  to  the  stock. 

The  lubricant  used  in  vaginal  examination  may  also  be  a  source 
of  danger — the  old,  uncleanly  method  of  a  stock  jar  of  vaselin  or 
soapsuds  should  be  condenmed  and  a  collapsible  tube  or  bottle  used 
instead. 

II.  The  second  class  of  problems  to  be  met  are  those  in  which  the 
patient  as  well  as  the  physician  plays  a  part.  The  youth  of  both  sexes 
should  be  instructed  in  the  physiology  of  sex  and  the  importance  of  jjer- 
sonal  chastity. 

The  growing  girl  and  young  woman  should  be  informed  of  the  dan- 
ger of  gonorrheal  infection — that  it  may  be  contracted  from  dirty  toilets, 
towels,  douche  tips,  and  enema  outfits.  Oftentimes  the  family  physician 
can  impart  such  information. 

The  infected  woman,  whether  she  be  innocent  or  guilty,  married  or 
prostitute,  should  be  warned  as  carefully  as  possible  of  the  infectious- 
ness of  her  condition.  The  physician  who  clumsily  imparts  such  knowl- 
edge and  breaks  up  a  marriage  relation  is  often  more  culpable  tluiu 
if  he  had  left  matters  alone.  x\ll  are  agreed  that  where  the  harm 
has  occurred,  the  added  wrecking  of  the  home  is  not  likely  to  help 
matters. 
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GONORRHEA    AND    MARRIAGE 

It  is  before  iiiari'i;ii>e  and  witli  a  kudwlcdiic  of  an  existirii:!;  infection 
in  either  the  man  or  the  woman  that  the  physician  shonld  S])eak. 

This  question  arises  mnch  more  frequently  on  the  part  of  the  man 
contemplating  matrimony  than  the  woman.  Statistics  state  that  SO  tx) 
'.•0  per  cent  of  men  have  or  have  had  iionorrhca,  and  yet  of  tliese  how 
large  a  percentage  marry,  do  not  infect  their  wives,  and  hav<>  liealthy 
children!  It  would  seem  that  tlie  jiercentages  of  cnl•(^s  among  men  was 
relatively  high  and  the  sterility  due  to  gonorrhea  relatively  low. 

Among  unmarried  gonorrheic  women  the  majority  belong  to  the 
prostitute  class,  and  this  class  is  notoriously  sterile.  It  is  seldom,  if  ever, 
that  the  marriage  consideration  comes  up  with  these  women. 

But  the  physician  is  occasionally  asked  to  pass  on  the  marriage  eli- 
gibility of  a  woman  wdio  has  had  a  gonorrhea.  How  shall  he  advise  her  ? 
Ignoring  the  fact  that  public  opinion  says  that  this  woman  has  not  the 
same  right  to  marriage  as  her  gonorrheic  brother,  the  physician  must  pass 
on  each  individual  case  as  an  entity. 

If  the  woman  can  pass  the  requirements  as  stated  on  p.  145,  the 
physician  may  assure  her  that  she  is  reasonably  sure  of  not  l)eing  in  an 
infectious  state. 

If  slie  has  previously  had  an  endometritis  or  salpingitis,  the  liability 
of  sterility  on  her  part  is  very  gi-eat  and  the  ])hysician  should  fraidcly 
lay  this  before  her. 


CHAPTER    XIII 
GONORRHEAL    URETHRITIS   IN    THE    MALE 

Gonorrhea,  or  gonorrheal  urethritis,  is  the  most  venereal  of  all 
venereal  diseases,  since  it  is  the  commonest  malady  acquired  during  the 
copulative  act. 

A  most  respectable  antiquity  is  given  to  gonorrhea  by  the  fifteenth 
chapter  of  Leviticus,  although  it  is  contended  that  the  discharge  known 
to  the  Jewish  lawgiver  was  a  simple  urethritis,  and  that  gonorrhea  did 
not  appear  until  later  (according  to  Astruc  in  the  year  1545—40). 

ETIOLOGY 

Gonorrheal  urethritis  is  caused  by  implantation  of  the  gonococeus 
upon  the  urethral  mucous  membrane.  This  imiilantation  occurs  almost 
exclusively  in  sexual  contact.  It  is  quite  possible  for  the  male  to  ab- 
stract outlying  gonococci  from  the  vulva  of  a  timorous  partner  without 
effecting  intromission  (I  have  seen  two  instances  of  infection  thus 
acquired).  It  is  even  possible  to  transmit  gonococci  to  the  urethra  on 
the  fingers.  Less  direct  methods  of  contagion  may  be  looked  upon  with 
suspicion.  The  mythical  bathtub  and  the  leg-endary  privy  are  calcu- 
lated to  excite  derision.  However  certain  it  be  that  vulvo-vaginitis  com- 
monly results  from  indirect  contagion,  and  that  infection  of  an  adult 
from  a  drop  of  pus  on  the  edge  of  the  closet  seat  is  perfectly  possible, 
it  is,  nevertheless,  singular  that  such  a  mode  of  infection  is  only  alleged 
by  persons  who  are  interested  in  concealing  a  transgression.  In  one  in- 
stance I  believed  the  closet  story  until  the  patient  devekiped  syphilis  as 
well  as  gonorrhea.  Frequently  enough  our  patient  relates  that  his  part- 
ner was  ""  perfectly  clean."  Such  "  perfect  cleanliness  "  is  reducible  to 
three  heads,  as  follow^s : 

LTsually  the  woman  is  supposed  to  be  exclusively  attached  to  some- 
one else,  who  marches  about  in  apparent  health.  In  this  case  all  three 
of  the  parties  are  undoubtedly  gonorrheal,  the  su]ipliant  acutely,  the 
woman  ])erha])s  unconsciously,  the  accredited  proprietor  jirobably  chron- 
ically. This  explanation  is  founded  upon  the  assumption  that  a  wonuiu 
may  have  gonorrhea  and  yet  think  herself  clean  (a  matter  of  eonuuon 
knowledge,  sufficiently  explained  on  p.  131 ),  and  (hat  a  man  and  woman, 
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both  infected,  may  cohabit  habitually  without  exciting  symptoms  of 
gonorrhea  in  either.  The  latter  assumption  I  believe  to  be  entirely  true. 
1  have,  for  example,  at  present  two  persons  under  my  care,  a  woman 

(F )   and  a  man   (M )   whose  history  may  be  summarized  as 

follows : 

Sjjring,  l!)()8,  F infected  witli  gonorrhea.  Prompt  "  cure."  No- 
vember, 1!)U<S,  F leaves  her  paramour  and  attaches  herself  to  M . 

M ])romptly  acquires  gonorrhea.    Deceml)er,  11)08,  M consults  me. 

The  woman  is  "perfectly  clean."     She  has  acute  gonorrheal  arthritis.     I 

find  gonococci   in  M and  in  F .     They  continue  to  cohabit  fre- 

(|uently.     February,   1909,  gonococci    can  no  longer  be  found    either  in 

M or  F .     T'lere  have  been  no  further  symptoms  of  gonorrhea  in 

either.     Local  treatment  has  been  employed  by  both. 

Sometimes  exposure  is  denied  on  the  score  that  the  male  has  "worn 
a  condom.  In  such  a  case  the  gonococcus  has  been  acquired  during  pre- 
liminary skirmishing. 

The  most  difficult  case  to  explain  is  that  in  wdiich  the  woman  has 
been  examined  and  pronounced  clean  by  a  physician.  If  the  male  actu- 
ally harbors  the  gonococcus  and  has  cohabited  only  with  one  w^oman,  suf- 
ficiently careful  examination  of  that  woman  will  reveal  the  gonococcus. 

That  a  woman  may  pass  through  an  attack  of  acute  gonorrhea  and 
remain  infectious,  wdiile  never  suspecting  that  she  is  diseased,  is  abun- 
dantly proven.  That  a  male  or  female  gonorrheic  may  cohabit  with  but 
one  jiartner  for  many  months  before  transmitting  the  infection  is  c<pud]y 
true. 

PATHOLOGY 

Urethral  gonorrhea  begins  as  an  acute  inilaiiimation  at  the  meatus, 
Avhence  it  travels  inward  along  the  urethral  mticotis  mendu-ane.  Unless 
repressed  by  local  treatment,  this  inflammation  invariably  travels  as  far 
as  the  bulbous  urethra  and  usually  invades  the  posterior  urethra  as  well. 

Althotigh  gonorrheal  inflannuation  is  essentially  the  same  in  the 
anterior  as  in  the  posterior  urethra,  it  is  easier  to  describe  these  proc- 
esses separately. 

CYTOJ:()(iY    OF    GONOKRILEAI.    PuS 

The  cytolog^•  of  gonorrheal  j)us  has  been  studied  by  Joseph,^  Wile,^ 
Posner,^  iJ^euberger,^  and  Taylor.^ 

>  Archiv  f.  Dermat.  u.  Syph.,  1905,  LXXVI,  65. 
^  Am.  Jour.  Med.  Sci.,  June,  1906. 
'  Berl.  klin.  Wochenschr.,   November  7,   1906. 
*Virchow's  Archiv,  1907,  CLXXXVII,  No.  2. 
*Jour.  Am.  Med.  Assoc,  1907,  XLIX,  1830. 
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The  rcvsuhs  obtained  are  nil.  The  predominating  cell  is  polymor- 
phonuclear. The  eosinophile  is  always  encountered,  but  does  not  harbor 
gonocoeci  and  is  not  pathognomonic.  As  Taylor  says:  ''  All  of  this  de- 
tailed study  of  cellnlar  elements  of  gonorrheal  discharge,  interesting  as 
it  may  be,  has  contributed  very  little  to  our  understanding  of  the  nature, 
prognosis,  or  treatment  of  urethritis." 

Pathology  of  Acute  Anterior  Urethritis 

Onset. — The  most  accurate  data  we  possess  in  reference  to  the  in- 
vasion of  the  urethral  tissues  by  the  gonococcus  are  those  published  by 
Finger,  Gohn,  and  Schlagenhaufer.^  These  authors  inoculated  the 
urethra?  of  criminals  condemned  to  death,  and  were  able,  by  means 
of  immediate  postmortem  examination,  to  investigate  the  various 
stages  of  invasion  of  the  tissues  by  the  specific  microbe.  Thirty-eight 
hours  after  inoculation  the  gonocoeci  had  only  just  begun  to  effect  an 
entrance  between  the  epithelial  cells.  The  lacuna  of  Morgagni  was 
crowded  with  the  cocci,  diapedesis  had  begun,  and  intracellular  gono- 
coeci were  found  among  the  few  leukocytes  on  the  surface  of  the  epi- 
thelium. At  the  end  of  three  days  the  inflammatory  process  was  well 
under  way.  The  surface  of  the  mucous  membrane  was  covered  with 
pus,  the  epithelium  infiltrated  by  bacteria  from  one  side  and  by  leu- 
kocytes from  the  other.  The  inflammation  showed  four  striking  char- 
acteristics, viz. :  1.  The  pavement  epithelium  of  the  fossa  navicularis, 
although  swollen  with  leukocytes,  resisted  the  invasion  of  the  gonocoeci 
almost  absolutely.  2.  The  cylindrical  epithelium  of  the  ])enile  urethra 
was  generally  invaded.  3.  This  invasion  was  most  marked  about  the 
crypts  and  glands,  which  were  packed  with  pus  and  gonocoeci;  and  4. 
The  subepithelial  connective  tissue,  though  showing  every  evidence  of 
inflammation,  contained  few  gonocoeci,  except  in  the  neighborhood  of 
the  crypts  and  glands. 

Height. — ^\¥hen  the  inflannnation  reaches  its  height  the  mucous 
membrane,  from  the  tumefied  meatus  to  the  bulbous  urethra,  is  in- 
tensely inflamed.  Its  surface  is  red  and  swollen,  covered  with  pus 
and,  in  places,  eroded  or  ulcerated.  The  epithelia  and  the  subepi- 
thelial connective  tissue  are  infiltrated  by  the  warring  gonocoeci  and 
leukocytes. 

The  glands  and  crypts  form  the  most  important  centers  of  inflam- 
mation. They  are  implicated  in  the  general  process;  inflamed  and  dis- 
tended with  gonorrheal  pus.  The  gland  orifices  become  obstructinl  by 
the  tumefaction  of  the  mucous  membrane  and  the  glands  thus  form  cen- 
ters whence  infiltration   (and  even  suppuration)    extend  into  the  sur- 

» Arch.  f.  Dermal,  u.  Sijph.,  1894,  XXVIII,  277. 
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ri)uiuling  tissues.  Since  the  glands  are  numerous  and  extend  to  and,  in 
some  instances,  even  into  the  corpus  spongiosum,  the  submucous  infiltra- 
tion (or  suppuration)  arising  from  them  is  often  widespread  and  in- 
tense at  the  height  of  an  acute  gonorrhea,  and  leave  infiltrations  that  are 
the  chief  cause  of  chronic  urethritis. 

Were  the  urethra  as  glandless  as  the  conjunctiva,  urethral  gonorrhea 
would  show  as  little  tendency  to  chronicity,  complications,  and  systemic 
absorption  as  does  conjunctival  gonorrhea. 

Pathology  of  Chronic  Anterior  Urethritis 

As  this  acute  inflammation  subsides  the  tissues  involved  may  return 
to  a  normal,  or  at  least  clinically  normal,  condition,  or  the  urethritis  be- 
comes chronic.  The  transfornuition  of  an  acute  gonorrheal  anterior 
urethritis  into  a  chronic  condition  implies  certain  pathologic  and  bac- 
teriologic  changes,  as  follows: 

1.  The  inflammatory  periglandular  exudate  becomes  organized  into 
cicatricial  tissue  of  greater  or  lesser  density  and  extent,  according 
to  the  greater  or  lesser  intensity  and  distribution  of  the  acute  inflam- 
mation. 

2.  The  inflammation  within  the  glands  and  crypts  persists  as  a 
chronic  catarrh  (glandular  urethritis  of  Oberlaender),  or  the  orifice  of 
the  gland  is  occluded  and  the  inflamed  gland  becomes  a  purulent  or  col- 
loidal cyst  (dry  urethritis  of  Oberlaender),  or  the  glandular  inflamma- 
tion ceases  either  by  cicatricial  obliteration  or  by  return  to  normal  of 
the  gland.  All  three  varieties  may  be  met  with  in  a  single  case  which  is 
denominated  by  the  urethroscopic  method  in  accordance  with  its  pre- 
dominating features.  The  submucous  glandular  abscesses  are  minute 
and  usually  terminate  by  rupture  within  the  urethra,  exceptionally  by 
invasion  of  the  surrounding  tissues  and  external  rupture. 

3.  The  surface  of  the  mucous  membrane  is  chronically  inflamed. 
The  inflammation  may  be  localized  over  one  or  more  small  areas  or  may 
be  general.  The  quality  of  the  surface  inflanmiation  depends  upon  the 
degree  of  submucous  sclerosis. 

If  the  sclerosis  is  slight  the  surface  is  swollen,  red,  and  eroded 
in  spots,  while  here  and  then;  appear  the  inflamed  orifices  of  glands 
and  crypts.  The  urethroscope  shows  increased  redness,  diminution 
of  the  number  of  urethral  stria3  and  folds,  and  red,  suppurating  duct 
orifices.  This  is  the  urethritis  mucosoe,  the  soft  infilti'ation  of  Ober- 
laender. 

More  marked  sclerosis  causes  a  relative  anemia  of  the  overlying 
mucous  membrane  (after  the  redness  of  acute  inflammation  has  disap- 
peared), which  is  therefore  salmon  colored  or  grayish,  lighter  in  color 
than  the  adjacent  healthy  mucosa.     There  may  be  spots  of  opalescent 
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whiteness,  where  the  chronically  inflamed  epithelium  has  been  trans- 
formed from  a  columnar  to  a  squamous  type  with  tendency  to  leuko- 
plakia; i.e.,  heaping  up  of  this  squamous  epithelium  into  thick  ''cal- 
lous "  masses.  Elsewhere  there  may  be  erosions,  ulcerations,  papillary 
outgrowths.  The  urethroscope  shows  a  pale  rigid  mucosa  with  striae  and 
folds  almost  or  quite  obliterated.  Here  and  there  one  sees  a  white  patch 
of  squamous  epithelium,  red-gland  orifices,  bleeding  erosions,  ulcers,  or 
papillomata.     This  is  the  hard  infiltraUon  of  Oberlaender, 

Still  more  marked  sclerosis  causes  urethral  stricture.  The  processes 
mentioned  in  the  preceding  paragraph  arc  intensified.  The  rigid  ure- 
thral walls  do  not  yield  to  admit  urethral  instruments.  The  caliber  of 
the  urethra  is  more  or  less  diminished,  perhaps  almost  completely  oc- 
cluded. 

The  marked  scleroses  of  greater  or  less  degree  are  classified  by  Ober- 
laender as  hard  infiltrations  of  the  first,  second,  or  third  degree.  Hard 
infiltrations  of  the  first  degree  do  not  encroach  upon  the  urethral  caliber. 
Those  of  the  second  degree  diminish  the  caliber  of  the  urethra  to  such 
an  extent  that  large  instruments  ^  can  still  be  introduced,  but  only  at 
the  expense  of  more  or  less  laceration  of  the  epithelium.-  Those  of  the 
third  degree  do  not  admit  large  instruments  until  after  they  have  been 
dilated. 

These  more  or  less  arbitrary  subdivisions  correspond  to  clinical  tyjies 
of  urethritis.  Yet  it  must  not  be  forgotten  that  they  are  but  degrees  of 
the  same  process.  Therefore,  while  the  mildest  form  of  chronic  ure- 
thritis may  exist  alone,  the  more  intense  "  hard  "  infiltrations  are  at 
first  always  accompanied  l)y  a  more  diffuse  '"  soft  "  infiltration  which 
may  for  a  time  conceal  them. 

The  soft  infiltration  may  heal  spontaneously;  the  hard  infiltration 
requires  treatment  by  dilatation,  and  leaves  a  permanent  scar  in  the 
walls  of  the  canal. 

4.  The  flora  of  the  gonorrlieal  urethra  undergoes  a  marked  change 
as  the  inflammation  becomes  chronic  (p.  156). 

Pathology  of  Postekiok  Urethritis 

The  pathologic  changes  produced  by  gonorrhea  in  the  jiosterior 
urethra  are  essentially  the  same  as  those  produced  in  the  anterior  ure- 
thra. But  certain  anatomical  differences  vary  the  actual  conditions. 
These  are : 

In  the  membranous  urethra — 

The  relative  rarity  of  glands. 

'  Oberlaender  makes  a  urethroscopic  tube  of  No.  23  F.  size  the  criterion. 
^This  is  the  "stricture  of  large  caliber"  of  the  elder  Otis. 
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In  the  prostatic  urethra — 

The  complexity  of  the  glands  immediately  beneath  the  mucous 

TtKjmbrane. 
The  verumontanum. 
The  great  complexity  of  the  internal  sexual  glands  (prostate, 

vesicles)  emptying  into  the  posterior  urethra. 

In  the  trigone — 

The  rarity  and  simplicity  of  glands. 
We  must,  therefore,  describe  gonorrhea  of — 

1.  The  Membranous  Urethra. 

2.  The  Prostatic  Urethra  and  Verumontanum. 

3.  The  Prostate. 

4.  The  Seminal  Vesicles.^ 

5.  The  Trigone. 

The  Membranous  Urethra. — The  glands  of  the  membranous 
urethra  are  relatively  few  and  simple.  Hence,  chronic  gonorrhea  of  the 
membranous  urethra  is  clinically  mild  and  is  overshadowed  by  the  in- 
Hammation  of  other  portions  of  the  canals.  Submucous  infiltrates  are 
usually  slight.  Stricture  is  excessively  rare,  chronic  glandular  catarrh 
(juite  mi]<l. 

The  Prostatic  Urethra. — The  relatively  large  and  complex  glands 
in  {he  mucous  mcuibrane  of  the  posterior  urethra  (p.  280)  and  the  sinus 
pocularis  of  the  verumontanum  form  nests  for  possible  abscess  forma- 
tion during  acute  gonorrhea  of  the  posterior  urethra,  and  even  after  the 
acute  general  iuHaunnation  has  j)assed. 

These  abscesses  are  larger  than  those  cominonly  formed  in  the  glauds 
<tf  the  anterior  urethra.  They  excite  fever  and  burst  into  the  canal  with 
a  recoguizable  outpouring  of  pus. 

Chronic  posterior  urethritis  is  produced  by  inflammation  in  these 
glands  aud  also  by  the  far  more  important  com])licating  prostatitis. 

The  Prostate. — The  prostate  is  im])licated  in  almost  every  inflam- 
mation of  the  posterior  urethra.  I*rostatitis  is  by  far  the  most  im- 
portant complication  of  genital  gonorrhea  in  the  male.  It  is  fre(pient, 
it  is  intractable,  it  is  the  source  of  many  grave  lesions  within  itself,  and 
is  probably  the  usual  port  of  entry  of  systemic  gonorrhea. 

Whereas  the  glandular  lesions  of  the  anterior  urethra  are  almost  ex- 
clusively due  to  gonorrhea,  the  prostate  may  be,  and  often  is,  inflamed 
by  other  bacteria.  And  in  the  prostate,  whatever  the  bacterial  agent,  the 
resultant  inflammation  is  much  the  same,  though  gonorrheal  infections 
are  more  severe  than  others. 

'  Gonorrheal  epididymitis,  because  it  differs  so  widely  both  in  its  clinical  aspect 
and  in  its  treatment  from  gonorrheal  urethritis,  merits  separate  consideration  in  Chap- 
ter LVIII. 
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Three  types  of  prostatitis  are  recog-nized  :  the  catarrhal,  the  follicular, 
and  the  parenchymatous.  The  distinction  is  a  clinical  rather  than  a 
patholoiiical  one.  In  the  prostate,  as  in  the  less  complex  glands  of  the 
anterior  urethra,  the  inflammation  is  a  suppuration  within  the  gland 
associated  with  more  or  less  surrounding  infiltration,  which  infiltration 
may  terminate  in  sclerosis  or  in  suppuration. 

Catarrhal  Prostatitis — The  inflammation  extends  into  the  prostatic 
ducts,  but  spares  or  does  not  markedly  involve  the  acini.  The  inflamed 
ducts  are  dilated,  filled  with  j)us  and  debris.  The  surrounding  stroma 
is  but  little  infiltrated.  The  examining  finger  detects  no  change  in  the 
gland,  but  can  squeeze  pus  from  it.  The  diagnosis  is  not  made  until  the 
acute  posterior  urethritis  has  subsided,  leaving  the  chronic  catarrhal 
prostatic  Icsicm. 

Follicular  Prostatitis — The  inflammation  reaches  the  acini,  which  are 
distended  with  pus,  while  the  surrounding  stroma  is  infiltrated.  In  the 
acute  stage  the  prostate  is  congested,  tense,  sensitive.  As  the  inflam- 
mation becomes  chronic  the  general  congestion  disappears,  leaving  the 
gland  lumpy  to  the  touch.  The  lumps  are  constituted  by  areas  of  dis- 
eased acini,  suppurating,  cystic,  necrotic,  or  atrophic,  in  an  indurated 
stroma. 

Parenchymatous  Prostatitis — The  follicular  involvement  is  more  in- 
tense, the  interstitial  inflammation  more  widespread  and  intense.  Ab- 
scess of  the  prostate  results.  The  suppuration  occurs  in  small  multiple 
foci,  few  or  man}',  which  usually  resolve  without  rupture,  less  often  co- 
alesce and  rupture  into  the  urethra  or  form  a  large  prostatic  abscess, 
clinically  rocogiiizable. 

Chronic  Prostatitis.— Macroscopic  Changes. — To  the  examining 
finger  the  chronically  inflamed  prostate  may  show  no  change.  More 
commonly  it  is  enlarged.  This  enlargement  consists  of  a  general  bulg- 
ing of  one  or  both  lateral  lobes  or  the  presence  of  masses  of  induration  in 
or  about  the  gland. 

The  general  enlargement  of  a  lobe  may  be  tense  and  irreducible  by 
pressure,  or  it  may  soon  yield  to  massage,  leaving  in  its  place  a  sunken 
pit  surrounded  by  a  more  or  less  clearly  marked  rim  of  induration. 
With  this  subsidence  of  a  swollen  lobe  under  massage  there  is  an  out- 
pouring of  purulent  prostatic  secretion  from  the  meatus. 

The  indurations  may  be  jirostatic  or  periprostatic.  They  are  irre- 
ducible by  massage,  but  diminish  in  size  or  disappear  after  repeated 
massaging  or  even,  in  time,  without  massaging. 

Microscopic  Changes. — The  pcriacinous  infiltration  is  so  invariably 
present  tliat  we  may  speak  of  it  as  the  essential  lesion  of  clironic  prosta- 
titis. Sometimes  it  is  combined  with  more  extensive  interstitial  and  endo- 
glandular  processes,  but  not  infrequently  in  extensive  areas  the  periacinous 
lesions  may  be  present  alone. 
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The  changes  in  the  acini  are  manifold.  In  some  instances  the  culs-de- 
sac  are  dilated ;  this  dilatation  .  .  .  may  be  due  to  stricture  or  obstruction 
in  the  excretory  ducts,  but  is  probably  more  often  the  result  of  an  accumu- 
lation of  inflammatory  products  in  the  glandular  sacs,  the  muscular  tone 
of  whose  walls  has  been  injured  by  the  inflammatory  process.  Acini,  how- 
ever, the  caliber  of  whose  lumina  is  diminished,  are  almost  as  frequently 
seen  as  are  dilated  ones,  and  this  is  especially  true  where  the  prostatitis 
is  of  long  standing  and  an  extensive  periacinous  sclerosis  has  formed.  At 
times  the  acini  are  mere  vestiges  or  may  even  be  entirely  re])laced  by 
flbrous  tissue  in  areas  of  considerable  extent.  The  acini  are  often  partially 
or  entirely  filled  with  proliferating  and  desquamated  epithelium.  (Young, 
Geraghty,  and  Stevens.) 

These  lesions  are  unevenly  distributed  about  the  gland.  Areas,  large 
or  small,  of  normal  gland  are  usually  present,  and  in  some  instances  the 
diseased  area  is  confined  to  that  part  of  the  gland  adjacent  to  the  urethra. 

The  dilatation  of  the  acini  may  be  very  considerable.  This  dilata- 
tion is  the  foundation  for  Ciechanowski's  theory  of  the  inflammatory 
origin  of  prostatic  hypertrophy. 

Changes  in  the  Secretion — The  normal  prostatic  fluid  is  an  opalescent 
fluid,  alkaline  to  litmus  (and  acid  to  phenphthalin,  whence  the  argu- 
ments as  to  its  reaction).  As  obtained  by  massage,  it  usually  contains 
gelatinous,  transparent  masses  of  vesicular  secretion.  The  pure  normal 
prostatic  secretion  is  filled  with  minute  lecithin  bodies.  It  contains 
a  moderate  number  of  columnar  and  round  epithelia  (the  nuclei  of  the 
latter  almost  fill  the  cell  body),  a  very  few  leukocytes,  a  few  corpora 
amylaeiu',  and  perhaps  red  blood  cells  from  the  trauma  of  massage. 

The  abnormal  prostatic  secretion  is  purulent.  It  is  neither  so  homo- 
geneous nor  so  ojialescent  as  the  normal  secretion.  When  mingled  with 
urine  (passed  after  nuissage)  it  often  looks  granular  and  flaky  to  the 
experienced  eye.  Thei'c  often  settles  at  the  bottom  of  the  glass  a  deposit 
of  crumblikc  purulent  masses  (shreds).  The  normal  elements  are  in 
inverse  proportion  to  the  amount  of  pus.  The  reaction,  like  that  of  the 
normal  secretion,  is  acid  or  alkaline  according  to  the  reagent  employed. 
Bacteria  are  sometimes  present  in  great  numbers.  In  rare  instances 
l)us  is  only  obtained  after  the  second  or  third  massage,  the  secretion  ex- 
pressed b}^  the  first  manipulation  being  exclusively  from  the  nornuil 
portions  of  the  gland. 

The  diagnosis  of  pus  in  the  prostatic  secretion  should  always  be  con- 
firmed by  the  microscope. 

Seminal  Vesiculitis. — The  changes  caused  by  gonorrhea  of  the 
seminal  vesicle  arc  similar  to  those  in  the  prostate,  with  this  exception — 
that  the  vesicle  is  a  gland  of  so  much  larger  caliber  and  with  so  much 
larger  a  duct  that  abscess  in  it  is  uncommon,  and  its  parenchymatous 
changes,  if  unaccomjDanied  by  dilatation,  are  often  clinically  overlooked. 
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The  vesicles  may  be  dilated  or  may  show  larger  or  smaller  masses  of 
induration.  The  little  masses  of  induration  frequently  found  above  the 
prostate  are  commonly  attributed  to  the  vesicle. 

It  must  be  remembered  that  inflammations  of  the  ampulla  of  the  vas 
cannot  be  clinically  distinguished  from  those  of  the  vesicle. 

The  normal  vesicle  is  impalpable  unless  greatly  distended  with 
semen.  The  vesicle,  like  the  prostate,  may  be  inflamed,  though  appar- 
ently normal  to  rectal  touch. 

The  secretion  of  the  vesicle  varies  in  consistency  from  thick  gelatin- 
ous to  sticky  and  ropy.  The  microscope  shows  mucoidal  masses  en- 
tangling spermatozoa,  sympexia,  and  epithelial  cells.  The  color  is  usu- 
ally opalescent,  but  may  be  rusty,  especially  in  older  persons,  from 
pigmentation  of  the  contained  epithelia.  When  spermatozoa  are  absent 
Boettcher's  crystals  are  usually  found.  The  vesicular  secretion  floats 
(in  part)  in  water,  whereas  the  prostatic  secretion  sinks. 

The  secretion  of  an  inflamed  vesicle  contains  pus  and  bacteria.  Live 
spermatozoa  are  sometimes,  though  not  often,  found  in  purulent  vesicular 
secretion. 

BACTERIA  OF  CHRONIC   URETHRITIS 

The  occurrence  of  mixed  infection  in  chronic  urethritis  is  due  usu- 
ally to  the  bacteria  harboi-ed  by  the  normal  urethra,  rarely  to  contamina- 
tion by  instruments.  Moreover,  the  bacterial  findings  are  not  quite  the 
same  in  chronic  anterior  urethritis  and  in  chronic  prostatitis.  Hence  we 
must  consider : 

The  bacteria  of  the  healthy  anterior  urethra ; 
The  bacteria  of  chronic  anterior  urethritis,  and 
The  bacteria  of  chronic  prostatitis. 

Bacteria  Found  in  the  Healthy  Anterior  Urethra.  ^ — Pfeif- 
fer  examined  '2-i  urethra',  and  found  bacilli  of  the  diphtheria  type  in  '21, 
streptobacillus  in  10,  staphylococcus  pyogenes  aureus  in  5,  micrococcus 
candicans  in  4,  sarcina  alba  in  14.  Petit  and  Wassermann  found  5 
kinds  of  cocci,  6  kinds  of  bacilli.  Franz,  in  56  urethra^,  found  the  sar- 
cina once,  the  bacillus  coli  once,  pyogenic  staphylococci  G  times,  strepto- 
cocci twice,  and  7  other  varieties  of  cocci  and  4  varieties  of  diplococci. 

These  bacteria  are  usually  found  at  or  near  the  meatus.  The  dee]x^r 
portion  of  the  anterior  urethra  is  often  sterile. 

Bacteria  of  Chronic  Anterior  Urethritis. — Of  154  cases  -  ex- 
amined 20  were  sterile,  10  showed  gonococci  alone,  10  gonococci  mixed 
with  other  bacteria,  114  other  bacteria  without  gonococci. 

'  The  data  quoted  in  this  and  in  the  following  section  are  from  von  Hoffmann, 
Centralbl.  f.  Ham  u.  Sex.  Org.,  1904,  xv,  569. 

'  Reported  by  Tano,  Cohn,  Owens  and  von  Hoffmann. 
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Of  von  IIofFuiann's  cases,  the  gonococciis  apart,  18  showed  pseudo- 
diphtheria  bacillus,  12  stroptobacillus  iirethrte,  2  bacillus  subtilis,  3  sar- 
ciiia  alba,  1  })r(>teus  vulgaris,  1  bacillus  coli,  1  Friendlander's  bacillus. 
He  also  found  27  kinds  of  staphylococci,  3  other  cocci,  and  G  kinds  of 
bacilli. 

Bacteria  of  Chronic  Prostatitis. — Young,  Geraghty,  and  Ste- 
vens,' examined  ID  cases  (2  nongontn-rheal)  and  obtained  a  growth  on 
agar  in  only  8.  The  staphylococcus  albus  was  identified  thrice,  the 
streptococcus  pyogenes  twice.  The  anterior  urethra  was  copiously  irri- 
gated and  the  prostatic  secretion  obtained  through  a  sterile  urethrosco]jic 
tube.     Control  cultures  were  made  from  the  bulbous  urethra. 

Xotthaft,  using  less  careful  methods,  examined  120  cases.  He  found 
the  gonococcus  alone  in  5  cases,  all  within  eighteen  months  of  the  time 
of  infection ;  the  gonococcus  alone  or  with  other  bacteria  in  60  per  cent 
cases  less  than  eighteen  months  old,  in  18  per  cent  cases  from  eighteen 
to  twenty-four  months  old,  in  6  per  cent  cases  from  twenty-four  to  thir- 
ty-six months  old.  The  gonococcus  was  not  found  after  the  third  year. 
The  gonococcus  was  found  47  times,  other  micrococci  119  times,  bacilli 
15  times,  other  bacteria  l-t  times. 

Colin,  in  12  cases,  found  staphylococcus  albiis  11  times,  streptococcus 
3  times,  bacillus  coli  once,  other  bacteria  thrice;  no  gonococcus. 

Summary. — 'i'lius  the  gonococci  that  swarm  in  the  discharges  of 
acute  gonorrhea  arc  by  no  means  always  present  in  chronic  gonorrheal 
urethritis  and  ])rostatitis.  Xotthaft  "  cpiotes  in  favor  of  his  thesis  that 
they  disapjx'ar  from  the  prostate,  always  within  three  years,  often  within 
eighteen  months,  the  luimes  of  Xeisser,  Finger,  Frank,  Wassidlo,  Jadas- 
sohn, (loldbergcr,  and  others.  Tlie  thesis  may,  I  believe,  be  extended 
to  inchulc  all  the  urethral  glands.  I  have  seen  but  one  apjiarently  au- 
thentic case  in  which  gonococci  persisted  for  three  years  in  the  urethral 
secretion;  not  more  than  three  or  four  in  which,  in  spite  of  vigorous 
treatment,  they  ])ersist(Ml  foi-  over  two  ycuirs.  The  rule  is  almost  with- 
out exception  that  a  chronic  gxmococcic  urethritis  ceases  to  show  gono- 
cocci in  its  secretion  within  three  to  six  months  of  the  beginning  of  in- 
telligent local  treatment. 

^  Johns  Hopkins  Hospital  Reports,  1906,  xiii,  276. 
"^  Archiv  f.  Derm.  u.  Syph.,  1904. 


CHAPTER    XIV 

SYMPTOMS,    COITRSE,    AND    COMPLICATTOXS    OF   ACUTE 
URETHRAL    GONORRHEA    IN    THE    MALE 

Since  acute  gonorrhea  of  the  male  urethra  always  begins  with  in- 
flammation of  the  balanitic  urethra/  continues  by  direct  extension  of  the 
intlammation  along  the  urethral  mucous  membrane,  and  may  terminate 
before  the  inflammation  reaches  the  posterior  urethra,  to  be  accurate 
we  should  speak  of  anterior  urethritis  alone  as  essential  gonorrheal 
urethritis  and  class  all  other  gonorrheal  inflammations,  including  pos- 
terior urethritis,  that  follow  gonorrhea  of  the  anterior  urethra  as  com- 
plications. But  inasmuch  as  the  average  uncontrolled  urethral  gonorrhea 
invades  the  posterior  urethra,  the  trigone,  and  the  prostate,  it  is  clin- 
ically convenient  to  group  anterior  urethritis,  posterior  urethritis,  and 
prostatitis  in  the  type  description  of  the  disease  and  to  follow  with  a 
description  of  other  inflannnations  as  complications.  Accordingly,  we 
shall  describe: 

The  Incubation. 

Typical  Acute  Gonorrheal  Urethritis, 

Atypical  Acute  Gonorrheal  Urethritis, 

Prolonged  or  Complicated  Cases. 

Mild  Cases, 

Severe  Cases. 

Cases  Modified  by  Treatment. 
Complications  of  Acute  Anterior  Urethritis. 

Abscess  of  the  Urethral  Glands. 

Periurethritis  and  Periurethral  Abscess. 

Inflammation  of  the  Erectile  Tissues. 

Balano-posthitis,  lymphangitis,  lymphadenitis. 
Complications  of  Acute  Posterior  Urethritis, 

Prostatitis. 

Prostatic  Abscess. 

Seminal  Vesiculitis  and  Deferentitis. 

Epididymitis.  Pvehmejihritis. 

Cystitis.  Peritonitis. 

'  Excepting  cases  of  reinfection  of  the  urethra  from  gonococci  that  have  lain  quies- 
cent in  the  urethral  glands,  whicli  cases  are  projiorly  classed  as  relapses. 
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INCUBATION    OF    GONORRHEAL    URETHRITIS 

The  incubation  period  of  gonorrhea  varies  from  one  to  fourteen 
days.  The  earlier  authors  recognized  longer  incubation  jx^riods.  Yet 
I  confess  to  some  suspicion  of  inaccuracy  in  reference  to  those  cases  on 
the  subjoined  list  that  give  a  story  of  more  than  ten  days'  incubation. 
Kx}Xirimental  inoculation  produces  a  discharge  on  the  second,  third, 
fourth,  or  fifth  day;  but  it  has  been  my  ex])erience  that  the  shorter  in- 
cubations are  clinically  due  to  the  association  of  sexual  strain  or  of 
simple  urethritis  with  the  gonococcus.  Such  a  condition  may  be  ex- 
])ected  to  occur  most  often  in  the  damaged  urethra  of  the  roue;  hence 
the  relatively  large  number  of  short  invasions  among  recurrences  as 
compared  with  first  attacks.  An  uncomplicated  gonorrheal  infection 
of  the  virgin  urethra  has  an  incubation  period  of  from  three  to  ten  days, 

LenglJi   of  Incubation  ^ 


Day. 

First  Attack. 

Recurrence. 

1 

0 

2 

cases. 

o 

2 
2 

cases. 

12 
15 

3   

4 

3 

I  < 

13 

5 

11 

" 

10 

6 

6 

" 

4 

7      

4 

case. 

10 
2 

8 

9 

■  < 

1 

4 

case. 

HI 

cases. 

11 

' ' 

1 

case. 

12 

" 

0 

13 

" 

0 

14 

0 

2 

cases 

Total.... 

34 

76 

Average  incubation  of  34  primary  attacks,  6  days. 

Average  inculcation  of  76  secondary  attacks,  4.88  days. 

Of  the  primary  attacks,  20  per  cent  appeared  l)efore  tlie  fifth  day;  61  per  cent  on  the 
fifth,  sixth,  and  seventh. 

Of  the  secondary  attacks,  .5.5  per  cent  appeared  before  the  fifth  day;  31  per  cent 
on  the  fifth,  sixth,  and  seventh. 
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Onset. — A  tickling,  teasing,  itchy  irritation  is  felt  at  the  orifice  of 
the  urethra.  The  lips  of  the  meatus  are  found  adherent,  or  a  bluish, 
sticky  discharge  is  seen  between  them.     A  slight  stinging  is  felt  on  urina- 

'  I  have  included  in  this  list  only  those  cases  in  which  the  incubation  period  was 
unmistakable  and  the  disease  absolutely  characteristic — microscopically,  clinically, 
or  both. 
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tion.  Tilt'  li])s  of  tlie  meatus  now  swell  slightly  and  redden.  The  quan- 
tity of  discharge  increases  and  it  becomes  opaline.  The  meatus  feels 
hot  and  sore.     The  pain  on  urination  increases. 

Height. — In  a  period  varying  from  a  few  hours  to  two  or  three 
days  the  inflammation  reaches  its  height  at  the  meatus  and  has  invaded 
the  greater  part  of  the  anterior  urethra.  The  symptoms  of  anterior 
urethritis  are  swelling  of  the  meatus,  purulent  discharge,  painful  urina- 
tion, and  painful  erections. 

The  Swollen  Meatus. — The  lips  of  the  meatus  are  red,  swollen, 
everted,  sometimes  eroded.  Their  tumefaction  is  in  many  instances 
absolutely  typical  of  gonorrhea.  It  begins  with  the  disease  and  usually 
subsides  during  the  second  or  third  week,  long  before  the  subsidence  of 
the  inflammation  of  the  deeper  portion  of  the  urethra. 

The  Discharge. — The  drop  of  thick  greenish-yellow  pus  constantly 
exuding  from  the  swollen  meatus  forms  the  outward  picture  of  acute 
gonorrhea.  Blood  may  appear  in  the  discharge  from  time  to  time.  The 
pus  ceases  to  be  thick  and  creamy  some  time  after  the  swelling  of  the 
meatus  has  subsided.  It  becomes  less  in  quantity  and  more  watery  and 
opalescent  in  quality  as  the  acute  inflammation  of  the  anterior  urethra 
declines. 

The  Pain  on  Urination.- — The  urethral  mucous  membrane  is  swollen, 
sensitive,  and  eroded.  ]lence,  the  passage  of  urine  is  painful,  the  stream 
slow  and  obstructed.  From  time  to  time  the  erosions  bleed  and  blood 
mingles  with  the  pus  in  the  urine. 

The  pain  due  to  anterior  urethritis  reaches  its  height  within  ten  to 
fourteen  days  and  begins  to  subside  between  the  fourteenth  and  the 
twenty-fifth  day. 

The  Painful  Erections — The  urethral  inflauunation  encourages  noc- 
turnal erections.  The  inflamed  membrane  is  relatively  inelastic,  hence 
these  erections  are  exceedingly  painful.  The  inflamed  surface  is  often 
cracked  and  fissured  so  that  it  bleeds  co])iously.  Since  the  corpora 
cavernosa  retain  their  normal  distensibility,  the  inelastic,  inflamed 
urethra  is  pulled  taut  beneath  them  when  the  penis  is  erect,  so  that  in 
severe  cases  the  organ  is  bent  downward,  while  the  pain  is  excruciating. 
This  phenomenon  is  called  chordee. 

Painful  erections  often  continue  for  days  after  the  surface  of  the  an- 
terior urethra  has  ceased  to  be  sensitive  to  the  passage  of  urine. 

During  the  height  of  the  inflanuuation  the  whole  anterior  urethra  is 
more  or  less  swollen  and  sensitive  to  t(nu'li. 

Invasion  of  the  Posterior  Urethra  and  Prostate. — It  is  clin- 
ically impossible  to  distinguish  acute  posterior  urethritis  from  acute 
prostatitis,  and  although  in  some  instances  the  posterior  urethra  is  in- 
volved and  the  ])rostatc  apparently  spared,  this  cannot  be  determined 
until  after  the  fact. 


TYPICAL   ACUTE    GONORRHEAL    URETHRITIS  IGl 

The  frequency  of  posterior  urethritis  iu  ucuLc;  gonorrhea  is  esti- 
mated variously.  Van  der  Poel  estimates  it  at  60  per  cent,  Wassidlo 
quotes  various  authors  at  from  86  per  cent  to  92  per  cent.  Prostatitis  is 
estimated  to  complicate  about  70  per  cent  to  80  per  cent  of  acute  posterior 
urethritis,  though  Columbini  places  it  as  low  as  36  per  cent. 

The  confusion  in  these  figures  is  due  to  the  various  means  of  exam- 
ination employed.  Subjective  symptoms  of  posterior  urethritis  are 
excited  by  fully  60  per  cent  of  initial  gonorrheas,  by  not  more  than  50 
l)er  cent  of  subsequent  attacks,  and  by  less  than  10  per  cent  of  office  pa- 
tients treated  by  repressive  measures.  On  the  other  hand,  if  pus  in  the 
second  flow  of  urine  is  taken  as  a  criterion,  the  percentages  run  approxi- 
mately 80  or  more,  70  or  more,  30  or  more.  Let  us  be  satisfied  to  say 
that  acute  posterior  urethritis  is  extremely  common  and  usually  asso- 
ciated with  prostatitis. 

Posterior  urethritis  usually  appears  between  the  fifth  and  the  fif- 
teenth day  of  acute  gonorrhea. 

Symptomless  Cases. — The  figures  given  in  the  preceding  paragraph 
illustrate  the  frequency  with  which  gonorrhea  invades  the  posterior 
urethra  without  causing  subjective  symptoms. 

The  evidence  of  this  invasion  is  pus  in  the  second  flow  of  urine  or 
palpable  enlargement  of  the  prostate. 

It  is  probable  that  in  these  symptomless  cases  the  prostatic  urethra 
is  only  mildly  inflamed,  the  trigone  spared  altogether. 

Symptoms  of  Acute  Posterior  Urethritis  and  Trigonitis  (Cystitis) — The 
symptoms  of  acute  gonorrheal  posterior  urethritis,  trigonitis,  or  cystitis 
are  all  referable  to  the  irritation  at  the  bladder  neck.  This  causes  fre- 
(picnt  and  urgent  urination,  painful  urination,  and  terminal  hematuria. 

Franicnt  and  Urgent  Urination. — So  long  as  the  pain  of  urination 
is  due  solely  to  anterior  urethritis  the  patient  urinates  as  rarely  as 
})ossible.  Wlicu  it  is  due  to  posterior  urethritis  lie  must  urimite  frc- 
(piently.  As  soon  as  a  relatively  suudl  amount  of  urine  has  (collected 
in  the  l)la(lder  an  urgent  call  to  urinate  is  felt;  a  call  that  will  not  be 
denied.  If  tlu'  victim  does  not  quickly  acquiesce  he  irrigates  Ins  trouser 
leg.  The  frequency  of  this  ui-gent  call  may  he  so  gi-eat  that  the  patient 
dribbles  away  a  few  drops  of  pui'ulent  ui-ine  every  ten  or  fifteen  minutes 
night  or  day.  A  frequency  of  less  than  once  an  hour  by  day  and  once 
in  two  hours  l)y  night  uiay  be  accounted  mild. 

Painful  Urination. — The  pain  of  posterior  un^tliritis  is  more  con- 
stant than  that  of  anterior  urethritis,  and  is  usually  referred  to  some 
point  on  the  surface  of  the  body,  usually  the  perineum,  the  anterior  ure- 
thra just  back  of  the  glans,  or  the  epigastrium. 

The  pain  at  urination  in  posterior  urethritis  has  several  striking 
characteristics.  It  appears  before  urination,  as  we  have  just  seen,  in 
the  form  of  urgency.  During  urination  the  posterior  urethra  can  be 
12 
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more  exquisitely  sensitive  than  the  anterior  nrethra.  J>nt  it  is  at  the 
end  of  urination  that  the  full  force  of  this  pain  is  felt.  As  the  muscles 
of  bladder  and  urethra  contract  to  expel  the  last  drops  of  urine  the  in- 
flamed surface  is  violently  wrenched.  The  resultant  pain,  like  that  of 
anal  fissure,  is  a  spasm  or  series  of  spasms  that  may  last  for  many  sec- 
onds after  the  bladder  has  emptied  itself.  In  severe  cases  the  patient 
may  be  said  to  pass  from  one  terminal  urinary  spasm  to  another. 

Terminal  Hematuria. — The  intensity  of  the  inflammation,  together 
with  the  incessant  trauma  of  the  frequent  urination,  often  excite  bleed- 
ing from  the  posterior  urethra.  This  bleeding  may  be  constant  or  inter- 
mittent. In  either  case  the  amount  of  blood  lost  is  not  great,  and  the 
three-glass  test  reveals  terminal  hematuria ;  i.  e.,  whether  the  body  of 
the  urine  be  bloody  or  not,  the  last  jet  is  almost  pure  blood.  Terminal 
hematuria  is  caused  by  terminal  spasm. 

The  Decline. — ^The  inflammation  subsides  first  where  it  first  began, 
i.  e.,  at  the  meatus.  The  meatal  inflammation  often  disappears  in  the 
second  or  third  week,  while  the  inflammation  is  elsewhere  at  its  height. 
In  the  rest  of  the  anterior  urethra  the  inflammation  usually  begins  to 
decline  in  the  third  or  fourth  week,  rarely  later ;  the  discharge  becomes 
thinner  and  more  watery,  the  erections  become  less  painful.  The  pain, 
frequency,  and  bleeding  that  mark  posterior  urethritis  begin  to  diminish 
at  almost  the  same  time. 

In  the  fourth  or  fifth  week  the  patient's  symptoms  are  reduced  to  a 
semipurulent  discharge,  which  grows  less  and  less  in  quantity.  From 
the  sixth  to  the  eighth  week  this  discharge  usually  continues  almost  or 
quite  exclusively  as  "  a  morning  drop,"  a  drop  of  pus  appearing  at  the 
meatus  only  before  the  first  morning  urination;  during  the  rest  of  the 
day  the  urethra  is  apparently  clean.  Now  the  patient  fancies  himself 
well.  But  examination  of  the  urine  still  reveals  pus;  examination  of 
this  pus  still  reveals  gonococci. 

It  is  rare  for  the  gonococci  and  pus  to  disappear  within  six  weeks. 
It  is  common  for  them  to  persist  eight  to  twelve  weeks. 

By  common  consent  the  gonorrheal  urethritis  of  less  than  two 
months'  duration  is  called  acute,  of  more  than  three  months'  duration 
chronic.  The  division  is  purely  arbitrary,  but  it  voices  the  fact  that 
acute  gonorrhea  is  often  cured  in  from  eight  to  twelve  weeks. 

ATYPICAL   ACUTE    GONORRHEAL    URETHRITIS 

The  good  or  evil  fortune  of  the  patient  in  his  choice  of  a  physician 
as  well  as  in  his  reaction  to  the  disease  so  influences  the  course  of  each 
individual  case  of  gonorrhea  that  the  attempt  to  separate  "  typical  " 
from  '*  atypical  "  cases,  though  justified  by  ex})ediency,  has  no  founda- 
tion in  clinical  fact.     The  above  descrijition  of  a  "  typical  acute  gon- 
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orrlical  iirctliritis  "  dosoribcs  many  eases  in  g-(>neriil  ])u\  none  in  par- 
tieulai".     Kvcry  case  is  actually  ''  aty])ieal  "  to  a  <>reatei'  or  less  deijjree. 

Prolonged  or  Complicated  Cases. —  What  projjoition  of  gon- 
orrheics  become  chronic  J  do  not  know.  in  tlie  elinic  most  cases  ap- 
])roacli  the  three-months'  limit  and  ])erhaps  halt"  surpass  it.  In  private 
])racticc,  hy  the  aid  of  repressive  measures,  we  get  better  results. 

IJut  practically  every  nnrepressed  case  of  gonoi-rh(>a  is  a  ''  comj)li- 
cated  "  cas{!.  Some  one  of  the  complications  mentioned  below  alm(»st 
invariably  arises  unless  rej)ressive  measures  are  emjiloyed. 

Mild  Cases. — Ihe  initial  gonorrhea  is  quite  invariably  severe. 
Subse(pieiit  infections,  especially  if  often  repeated,  may  run  a  mnch 
mihler  course;  so  mild,  indeed,  that  it  might  be  quite  im])ossible  to  de- 
termine when  a  given  patient  was  last  infeeted.  The  bearing  of  this 
fact  upon  the  alleged  jiersistence  of  gonoeocci  in  urethral  })us  for  many 
years  in  excejjtional  instances  is  most  ini])ortant. 

Iveinfections  may  excite  mei-ely  a  slight  muco-pnrulent  discharge 
with  the  least  possible  subjective  irritation.  The  acute  attack  may  last 
but  a  week  or  so.  Yet  from  such  an  infection  gonoeocci  may  persist  in 
the  urethra  quite  as  buig  as  though  the  attack  had  been  most  severe. 
Moreover,  the  urethra  thus  intlamed  may  resent  instrumental  or  other 
traumata,  though  the  reaction  to  these  is  not  so  fierce  as  when  the  ure- 
thral intlannmition  is  more  intense. 

Sharp,  short  reinfections  of  the  anterior  urethra,  with  copious 
creamy  discliarge,  yet  lasting  but  a  few  hours  or  a  few  days,  are  more 
often  due  to  reinfection  from  the  patient's  own  secretions  (occasioned 
by  instrumentation,  sexual  or  alcoholic  excess,  spontaneous  rujiturc  of 
follicular  abscess,  etc.)  than  to  fresh  infection  acquired  from  without. 
The  sti'ikiug  feature  of  such  reinfections  is  the  contrast  between  the  ju-o- 
fuse,  creamy,  gonococcus-laden  discharge  of  to-day  and  the  entire  ab- 
senc(»  of  all  synqitoms  to-inorrow. 

Severe  Cases.  —  Frethral  gonorrhea  may  be  severe  in  its  onset 
(]iromj)t  in\-ol\cmeut  of  postei'ior  urethra  or  e])ididymis,  eai'ly  ap]iear- 
ance  of  com|ili('al  iiius,  iiilensily  of  subjective^  symjjtoms),  in  its  com- 
plications, oi'  in  the  severity  or  duration  of  its  acute  symj)toms. 

Thus  choi'dee,  or  the  ])ain  and  frecpiency  of  ])osterior  ui'ethrilis, 
niay  he  almost  or  (piite  the  first  symptoms  complained  (d":  e|iidid\niitis, 
even,  may  ap])arently  begin  the  attack.  Yet,  unl(\ss  they  he  anlorein- 
fections,  it  is  not  correct  to  classify  such  outbreaks  as  beginning  in  the 
poslei'ior  urethra  or  in  the  epididymis. 

The  ])rolongation  of  intense  chordee  or  posterior  urethritis  through 
many  weeks  occurs  just  often  enough  to  remind  us  of  the  total  lawless- 
ness of  gonoi-rheal  inflammations. 

Cases  Modified  by  Treatment. —  The  local  treatment  now  almost 
universally   employed    throughout    acute   gonorrhea    always   materially 
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modifies  tlie  course  of  the  disease.  If  successful  it  ameliorates  all  the 
syuiptouis  and  uiiuiiuizes  the  danger  of  complications;  if  unsuccessful, 
it  intensities  the  urethral  inflammation,  excites  complications,  or  en- 
courages chronicity. 

COMPLICATIONS    OF    ACUTE    ANTERIOR    URETHRITIS 

Abscess  of  the  Urethral  Glands.— Minute  abscesses  due  to  ob- 
struction of  tlie  ducts  of  suppurating  glands  doubtless  occur  and  pass  un- 
noticed amidst  the  intense  symptoms  of  every  acute  urethral  gonorrhea. 
Such  abscesses  occurring  during  the  declining  stage  cause  a  character- 
istic brief  explosion  of  acute  symptoms.  After  a  day  or  more  of  vague 
localized  uneasiness  or  itching  a  sharp  reinfection  of  the  urethra  occurs. 
The  discharge  becomes  profuse  and  creamy ;  the  meatus  may  even  swell, 
but  there  is  usually  no  pain.  But  no  sooner  has  the  patient  decided  that 
he  must  look  forward  to  weeks  more  of  suffering  than  the  discharge 
abates  almost  as  suddenly  as  it  appeared. 

This  sudden  abatement  of  discharge  is  d(»ul)tless  due  to  local  im- 
munity persisting  from  the  preceding  acute  urethritis.  It  is  exceptional 
for  this  inunuuity  to  be  so  sliglit  as  to  ]iennit  ])r<)l(mged  relapse. 

Periurethritis  and  Periurethral  Abscess. — Excei3tionally  ab- 
scess of  a  urethral  gland  instead  of  bursting  within  the  urethra  begins  in 
the  corpus  spongiosum  and  extends  outward.  The  resulting  suppuration 
is  usually  circumscribed.  Diffuse  periurethral  suppuration  occurs  rather 
as  a  complication  of  trauma  or  stricture  (p.  262). 

This  circumscribed  suppuration  arises  from  the  balanitic,  the  jxm- 
dulous,  or  the  bulboperineal  portions  of  the  anterior  urethra. 

Abscesses  arising  from  the  balanitic  jxtrtion  of  the  canal  appear  at 
one  or  both  sides  of  the  preputial  frenum.  They  grow  ra]iidly  and,  hav- 
ing 0})ened  or  been  incised,  often  leave  permanent  fistula  requiring  a 
special  procedure  for  its  cure. 

Abscess  of  the  ])ondulous  urethra  usually  projects  from  the  floor  of 
the  canal  as  a  hard,  rather  insensitive  nodule.  In  this  situation  the 
abscess  often  grows  (piite  slowly  and  may  resolve  (1  have  neviM-  known 
one  to  break  into  the  urethra).  It  may  invade  the  skin  and  0]K'n  directly 
opposite  to  its  point  of  (U-igin,  but  frequently  it  travels  beneath  the  fascia 
for  a  considerable  distance  before  discharging  externally,  unless  its 
course  is  cut  short  by  incision.     The  fistula  heals  s])ontaneously. 

Abscess  of  iho.  ])erineal  urethra  is  usually  sjioken  of  as  ahsccf^.^!  of 
Coivper's  gland,  thougli  it  is  impossible  to  say  in  wliat  ]n'o])ortioii  of 
cases  this  gland  is  actually  the  one  involved.  The  inflammatory  mass 
often  appears  to  one  side  of  the  median  line  and,  as  in  the  above  instance, 
may  travel  to  a  distance  beneath  the  deo])  fascia  before  breaking  through 
this. 
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All  of  these  processes  seem  to  travel  forward,  so  that,  while  abscess 
originating  in  the  pendulous  urethra  never  points  in  the  j^erinenm,  peri- 
neal abscess  may  show  itself  prominently  only  about  the  pendulous 
urethra.  The  attachment  of  the  deep  fascia  to  the  anterior  layer  of  the 
triangular  ligament  prevents  extension  of  suppuration  backward.  Peri- 
neal gonorrheal  abscess  does  not  seem  ever  to  leave  fistula. 

Inflammation  of  the  Erectile  Tissues. — Spongeitis  and  cav- 
ernitis ai'o  extremely  rare  complications  of  gonorrhea,  if  we  except  that 
type  of  the  former  that  manifests  itself  in  chordee. 

Thrombophlebitis  of  the  erectile  tissues  or  inflammation  of  the 
fibrous  envelopes  manifest  themselves  as  sensitive  indurations  of  the 
erectile  bodies.  Under  appropriate  treatment  they  usually  resolve,  but 
they  may  suppurate  and  require  incision. 

Balanoposthitis. —  The  gonorrheic  with  a  long  or  tight  foreskin 
usually  develops  balanoposthitis  in  spite  of  all  his  care.  Yet  the  com- 
plication is  rarely  severe.  .It  has  no  peculiar  characteristics,  is  appar- 
ently due  to  mixed  infection,  and  readily  yields  to  the  usual  treatment 

(p.  r;,s4). 

Lymphangitis  and  Lymphadenitis. — These  complications  are 
rare,  inasmuch  as  they  are  due  to  extension  of  the  gonorrhea  beyond  the 
urethra  proper.  They  result  usually  from  balanitis,  less  often  from  peri- 
urethritis, and,  like  the  balanitis  of  gonorrhea,  are  not  specific  and  are 
rarely  severe  (p.  087). 
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Prostatitis. — Any  infiamnuition  of  the  prostate  short  of  abscess 
adds  scarcely  any  syiii|)touis  to  those  of  the  urethritis.  Mild  pros- 
tatitis, like  mild  ])osterior  urethritis,  may  give  no  sigii  of  its  ])resence, 
while  a  more  intense  prostatitis,  accompanying  posterior  urethritis, 
does  not  alter  tlu;  clinical  })icture  already  described.  The  involve- 
ment of  the  prostate  may  or  may  not  be  distinguishable  by  rectal 
touch. 

]>ut  if  the  prostate  is  so  severely  inflamcMl  as  to  excite  sym])toms, 
they  ;ii-('  tliose  of  l)egiiiniiig  ])rostatic  abscess. 

Prostatic  Abscess. —  In  drawing  an  arbitrary  division  between 
acute  prostatitis  and  prostatic  abscess,  it  is  wiser  to  include  with  the 
latter  all  cases  of  acute  jirostatitis  of  sufficient  severity  to  cause  symp- 
toms. This  for  two  reasons:  all  such  cases  do  represent  retention  of  pus 
within  tiie  prostate  ducts,  and  any  one  of  them  may  progress  to  unmis- 
takable abscess  fornuition. 

To  attempt  to  draw  the  line  between  the  prostate  in  which  mac- 
roscopic suppuration  (abscess)  has  already  occurred  and  that  in  which 
it  only  threatens  is  impracticable. 
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Symptoms — The  symptoms  of  prostatic  abscess  follow  one  of  three 
tyioes,  as  follows : 

The  local  symptoms  are  accentuated.  To  the  pain  and  frequency  of 
urination  due  to  posterior  urethritis  is  added  a  constant  dull  or  throb- 
bing ache  inside  the  pelvis,  which  may  or  may  not  radiate  to  the  ure- 
thra, the  testicles,  the  thighs,  the  hypogastrium,  or  the  loin.  If  the  pros- 
tate is  much  enlarged  defecation  may  be  both  painful  and  difficult. 

Fever,  often  severe,  and  ushered  in  by  a  chill,  is  added  to  the  afebrile 
urethral  inflammation.  But  fever  is  no  criterion  of  the  extent  or  prog- 
ress of  the  prostatic  involvement.  Absence  of  fever  is  often  noted  in 
extensive  prostatic  suppuration.^ 

Retention  of  urine  is  a  marked  feature  in  many  cases.  Partial  reten- 
tion escapes  observation ;  but  acute,  complete  retention,  requiring  re- 
lief by  the  catheter,  may  occur.  I  have  relieved  by  operation  gonorrheal 
abscess  in  both  lobes  of  the  prostate,  the  only  symptom  of  wdiich  was 
acute  retention  of  urine,  preceded  by  no  dysuria  and  accompanied  by 
no  fever. 

Yet  in  some  instances  one  sees  dysuria,  fever,  and  retention  simul- 
taneously. 

Physical  Signs — The  suppurating  prostate  is  always  enlarged,  usu- 
ally sensitive.  The  whole  of  one  or  both  lobes  is  involved.  The 
diagnosis  should  be  made  long  before  boggy  softening  or  fluctuation 
shows  that  the  whole  of  a  lobe  has  been  transformed  into  an  abscess 
cavity. 

Course — The  process  usually  terminates  by  resolution ;  by  rupture 
into  the  urethra  (common),  into  the  rectum  (rare),  or  by  passing  on  to 
chronic  prostatitis. 

Dr.  Samuel  Alexander  -  has  studied  68  cases  of  gonorrheal  prostatic 
abscess.  Of  these  31  appeared  during  the  flrst  gonorrhea,  37  during  re- 
lapses; 35  caused  retention  of  urine;  22  had  burst — into  the  perineum 
(16),  the  ischiorectal  fossa  (5),  the  rectum  (1).  The  abscess  was  com- 
plicated by  urethral  stricture  9  times. 

If  the  pus  burrows  forward  into  the  perineum  it  may  occasion  con- 
siderable mischief,  burrowing  along  toward  the  corpus  cavernosum,  or 
even  laying  it  l)arc  ( Demarquay).  It  has  been  known  to  go  through  the 
obturator  foramen  (Tillaux),  and  even  to  follow  the  connective-tissue 
plane  about  the  spermatic  cord  and  to  point  in  the  inguinal  canal,  or  to 
get  into  the  space  of  Retzius,  to  appear  at  the  umbilicus,  to  pass  by  the 
sciatic  notch  (Guyon),  or  to  burst  through  the  posterior  vesico-rectal 
cul-de-sac  into  the  peritoneal  cavity,  or  even,  circumventing  tlie  bladder, 
to  mount  in  front  of  the  abdomen  in  the  sheath  of  the  rectus  uji  to  the 

'  Keyes,  New  York  Polyclinic  Journal,  1908,  xii,  Nos.  9  »nd  10. 
^  Am.  of  Surg.,  1909,  xlix,  533,  563. 
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ribs  (l)esnos,  referring  to  Curtis) — all  very  rare,  but  still  possible  cul- 
minations of  ])ei"iprostatie  suppuration. 

Seminal  Vesiculitis. — Acute  seminal  vesiculitis,  like  acute  pros- 
tatitis, usually  gives  no  sign  of  its  presence.  If  suppuration  occurs  in 
tlie  vesicle  the  symptoms  are  those  of  prostatic  suppuration,  but  a  finger 
in  the  rectum  discloses  a  tense,  sausagelike  tumor  in  the  region  of  the 
inflamed  vesicle.  Actual  abscess  is  extremely  rare.  It  usually  terminates 
in  resolution,  but  may  rupture  into  the  ischiorectal  fossa  or  into  the 
rectum. 

Vesiculitis  does  not  occur  without  prostatitis.  It  is  impossible  to 
differentiate  inflammation  of  the  ampulla  of  the  vas  from  vesiculitis. 

Epididymitis. — See  page  612. 

Cystitis. — The  familiar  gonorrheal  trigonitis  already  described  im- 
plies some  inflammation,  of  the  rest  of  the  bladder,  but  this  is  not  a 
clinical  feature  of  gonorrhea. 

Pyelonepliritis. — This  is  an  extremely  rare  complication,  of  gon- 
orrhea. It  is  best  described  in  connection  with  other  types  of  pyelo- 
nephritis. 

Peritonitis. — Pelvic  peritonitis  is  as  rare  a  complication  of  gon- 
orrhea in  the  uuile  as  it  is  common  in  the  female.  Battey  ^  has  collected 
30  cases.  Thomas  -  reports  2  more.  The  inflammation  is  due  to  vesicu- 
litis or  deferentitis.  Its  symptoms  are  intense  pain  in  the  inguinal 
region,  spreading  to  the  iliac  fossa,  fever,  rapid  pulse,  vomiting,  intes- 
tinal disturbance  (constipation  or  diarrhea),  and  peritonitic  facies. 
The  duration  is  usually  short,  the  prognosis  good.  Battey  reports  but 
four  fatal  cases. 

1  Thine  de  Lyon,  1901,  Brit.  Med.  Jour.,  April  5,  1902. 
^  North  Western  Medicine,  February,  1907. 


CHAPTEE    XV 

CAUSE   AND   COMPLICATIONS    OF   CHEONIC   UEETHRAL 

GONORRHEA 

Chronic  gonorrhea  is  gonorrhea  lasting  more  than  three  months. 
The  term  is  arbitrary  and  by  no  means  strictly  accurate,  for  chronic 
gonorrhea  may  be  interrupted  by  acute  relapses  of  the  disease  without 
thereby  ceasing  to  be  chronic,  and  chronic  gonorrhea  may  begin  and 
end,  from  the  clinical  as  well  as  from  the  pathological  standpoint,  within 
the  two  months  usually  allotted  to  acute  gonorrhea. 

CAUSE 

Gonorrhea  becomes  chronic  because  the  urethral  lesions  caused  by 
the  gonococcus  j3ersist.  These  lesions  may  harbor  the  gonococcus  alone, 
or  in  connection  with  other  bacteria,  or  simply  other  bacteria  without 
the  gonococcus.  They  may  involve  the  anterior  or  the  posterior  urethra 
or  both.  Chronic  gonorrhea  is  therefore  to  be  subdivided  either  as  gon- 
ococcic  and  postgonococcic  or  as  chronic  anterior  urethritis  and  chronic 
posterior  urethritis. 

The  clinical  causes  of  chronic  gonorrhea  are  not  worth  enumerating 
in  detail.  Any  interference  with  the  proper  treatment  of  acute  gon- 
orrhea may  permit  it  to  become  chronic ;  in  some  instances  it  becomes 
chronic  in  spite  of  the  best  treatment. 

VARIETIES 

Study  of  tlie  flora  of  chrcmie  gonorrhea  (p.  IHC))  shows  tlie  rapidly 
decreasing  importance  of  the  gonococcus  and  the  rapidly  increasing  im- 
portance of  mixed  infection  after  the  third  month  of  the  disease.  Xo 
furtlier  subdivision  is  possil)]e ;  apart  from  the  gonococcus  no  bacterium 
has  shown  itself  ]ioeu]iar]y  virulent  in  the  male  urethra.  Nongonococcic 
uiH'thritis  is  usually  jiostgonorrheal. 

Uonococ-cic  chronic  urethritis  is  distinguished  clinically  by  a  tend- 
ency to  be  more  severe,  to  rela]}so  mon^  viciously,  to  resent  the  trauma 
of  instrumentatiou  and  alcolml  uku-c  sharply  lliau  does  nongonococcic 
urethritis.  Yet  these  clinical  disliuctious  are  both  vague  and  relative. 
168 
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Tliej  have  meaning  only  to  the  export.     A  specific  nretliritis  may  be 
latent  for  months,  a  nonsjiecific  one  may  be  pecnliarly  virulent. 

To  distinguish  the  symptoms  of  chronic  anterior  urethritis  from 
tliose  of  chronic  ])osterior  urctliritis  is  a  necessity,  but  clinically  the  two 
usually  exist  together,  the  one  or  the  other  predominating. 

Symptoms  of  Chronic  Anterior  I^rethritis 

The  one  subjective  symptom  of  chronic  anterior  urethritis  is  a  ure- 
tJiral  discharge,  greater  or  less  in  quantity,  purulent,  semipurulent,  or 
sticky  and  mucoidal  in  consistence.  Sensations  of  itching  or  pain  al- 
most invariably  arise  from  posterior  urethritis  and  its  complications, 
even  when  the  sensation  appears  to  be  situated  in  the  anterior  urethra. 

But,  since  this  urethral  discharge  is  but  the  evidence  of  an  overflow 
of  pus,  the  flow  may  be  intermittent  and  months,  or  even  years,  may 
elapse  while  an  anterior  urethritis  continues  but  gives  no  outward  sign ; 
the  only  evidence  it  gives  being  a  little  pus  or  a  few  shreds  in  the  urine. 

The  course  of  a  chronic  anterior  urethritis  may  be  interrupted  by 
outbreaks  of  acute  infection,  either  a  relapse  or  a  new  gonorrheal  in- 
fection. Such  outbreaks  are  usually  much  less  severe  than  the  initial 
attack. 

The  only  complication  of  chronic  anterior  urethritis  other  than  those 
mentioned  in  the  last  cliapter  is  urethral  stricture. 

Follicular  abscess  or  abscess  of  Cowper's  glands  may  remain,  with 
hard  walls  as  chronic  suppurating  pouches  for  months  or  years,  tilling 
up  and  becoming  prominent  from  time  to  time,  and  maintaining  a  mod- 
erate gleet,  subject  to  exacerbations,  but  always  palpable  as  small  shot- 
like lumps  along  the  urethra. 

The  urinary  sifpis  of  chronic  anterior  urethritis  are  a  major  element 
in  diagTiosis  (p.  188). 

Symptoa[s  of  Chronic  Posterior  TTretiiritts 

Chronic  posterior  urethritis  and  chronic  prostatitis  can  rarely  be 
distinguished  from  each  other.  Indeed,  chronic  posterior  urethritis  is 
clinically  synonymous  with  chnmic  follicular  jn'ostatitis.  On  the  other 
hand,  chronic  prostatitis  may  not  be  complicated  by  chronic  urethritis.^ 
Sueli  was  the  case  in  30  per  cent  of  280  cases  studied  by  Young. 

Hence  it  is  preferable  to  consider  chronic  posterior  urethritis  under 
the  title  of  chronic  prostatitis. 

Chronic  Prostatitis. — 'J'he  symptoms  of  chronic  jn-ostatitis  are 
much  the  saim^  whelhcr  cansed  by  the  gonococcus  or  not.     if  gonococcic, 

*  I.  e.,  the  prostate  may  contain  pus  but  the  urine  be  free  from  pus  and  shreds. 
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the  inflammation  is  more  likely,  either  spontanooiisly  or  as  the  result  of 
massage  or  urethral  instrumentation,  to  light  uj)  an  acute  urethritis, 
while  nongonococcic  (or  postgonococcic)  cases  sometimes  flare  up  in  the 
shape  of  vesical  bacterinria. 

Hence  it  is  clinically  preferable  to  group  all  cases  of  chronic  pros- 
tatitis, whether  gonorrhea  or  not,  under  one  head. 

Etiology. — In  our  series  of  358  cases,  no  etiology  was  obtained  in  53 
cases  (14.8  per  cent) ;  there  was  a  history  of  gonorrheal  urethritis  in  263 
(73.2  per  cent);  of  masturbation  in  27  (7.5  per  cent);  of  prolonged 
sexual  excitement  (without  coitus)  in  4  cases  and  withdrawal  in  3  cases 
(2  per  cent)  ;  of  descending  infection  in  3  (0.8  per  cent)  ;  of  traumatism 
(bicycling  twice)  in  3  (0.8  per  cent)  ;  of  instrumentation  in  2(0.6  per 
cent);  of  infectious  diseases  (grippe)  in  1  case  (0.3  per  cent).  When 
gonorrhea  had  existed,  that  was  accepted  as  the  cause  of  the  prostatitis, 
altliough  in  some  of  these  cases  abnormal  sexual  practices  may  have  played 
an  important  role.     Young,  Geraghty,  and  Stevens.) 

The  infection  doubtless  reaches  the  prostate  from  the  blood  stream 
(probably  not  from  the  rectum)  in  the  nongonorrheal  and  noninstru- 
mental  cases. 

Bacteriology  and  Pathology — Cf.  p.  154. 

Symptoms — The    symptoms   of   chronic   prostatitis   are   classed   by 
Young  as  urinary,  referred,  and  sexual.^ 
The  urinary  symptoms  are : 
Urethral  discharge. 
Disturbance  of  urination. 
Mechanical  obstruction  to  urination. 
The  referred  symptoms  are : 

Reflex  pains  and  abnormal  sensations. 
The  sexual  symptoms  are: 

Disturbance  of  the  sexual  function. 
Spermatorrhea  and  prostatorrhea. 
Uretiikai.  Discharge. — Urethral  discharge  is  a  s;^nnptom  of  an- 
terior urethritis.  Yet  persistent  urethral  discharge  is  the  symptom  that 
usually  brings  the  victim  of  chronic  prostatitis  to  the  physician.  More- 
over, such  urethral  discharge  can  be  cured  only  liy  treatment  of  the 
prostate.  In  the  average  case,  therefore,  chronic  prostatitis  is  accom- 
])anied  not  only  by  posterior  urethritis,  but  by  anterior  urethritis  as 
well. 

'  In  their  study  of  chronic  prostatitis,  Young,  Geraghty,  and  Stevens  have  attributed 
to  tliis  malady  certain  symptoms  (e.  g.,  renal  colic  and  pain  in  the  rectum)  characteris- 
tic of  vesiculitis.  For  this  reason  the  detail  of  symptoms  given  by  thcra  has  not  been 
followed. 
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Dtstukbanck  of  Urination. — I'rination  may  be  norma],  frequent, 
painful  (before  or  during  tbe  act),  urgent,  or  dilHeiilt.  The  stream  may 
be  slow  to  start  or  slow  to  terminate.  None  of  these  symptoms  are  ab- 
solutely characteristic  of  prostatis,  nor  can  one  infer  the  pathological 
process  present  from  a  consideration  of  them. 

Obstruction  to  Urination. — Obstruction  to  urination,  though 
a  rare  result  of  chronic  prostatitis,  may,  nevertheless,  be  the  most  im- 
jiortant  feature  of  a  given  case.  The  obstruction  is  due  either  to  an 
enlargement  of  the  median  isthmus  in  the  form  of  a  bar  or  to  cicatricial 
contraction  of  the  vesico-urethral  orifice,  i.  e.,  stricture  (contracture)  of 
the  neck  of  the  bladder.  The  symptoms  are  those  of  prostatism,  occur- 
ring in  a  young  person.  The  prostate  is  usually  not  enlarged,  as  felt 
from  the  rectum. 

Rp:fi.ex  Pains  and  Abnormal  Sensations. — The  abnormal  sensa- 
tion excited  by  chronic  prostatitis  is  usually  a  pain,  less  often  an  itching 
or  burning  sensation,  or  a  sense  of  fullness.  The  pain  may  be  constant 
or  intermittent ;  it  is  rarely  very  severe.  It  may  or  may  not  be  ex- 
cited by  a  full  bladder  or  by  the  passage  of  urine.  The  majority  of 
patients  with  chronic  prostatitis  suffer  little  or  no  discomfort. 

The  abnormal  sensation  is  always  referred  to  some  ])oint  on  the  sur- 
face of  the  body.  The  sensation  may  be  felt  at  any  point  below  the 
navel,  even  as  far  away  as  the  foot.  But  the  characteristic  pains  of 
prostatitis  are  pain  in  the  back,  in  the  perineum,  above  the  pubes,  along 
the  urethra,  in  the  groin  or  testis,  along  the  course  of  the  sciatic  nerve. 
Certain  of  these  pains  merit  a  word  of  description. 

Pahi  in  the  Back. — The  pain  is  usually  in  the  lower  lumbar  region, 
constant  and  aching  in  character,  uninfluenced  by  urination.  Pain  over 
tlic  kidneys  is  rare. 

Pain  in  {lie  Permeuni. — The  perineal  pain  is  usually  so  mild  as  to 
be  lirtU'  more  than  a  sensation.  It  may  or  may  not  be  influenced  by 
urinatjdii.  It  is  often  associated  with  a  peculiar  sense  of  fullness  in  the 
perineal  body,  or  with  a  peculiar  irritability  in  that  region,  excited  by 
coutiiuKMl  prcssiii-c  against  the  ])erineum.  The  ])aticnt  who  suffers  from 
this  sym])tom  cannot  sit  down  for  any  length  of  time,  though,  as  a  rule, 
he  ])refers  a  hard  s(>at  to  a  soft  one.  He  is  debarred  from  tlu;  theater  and 
the  clmrch,  and  on  the  railroad  he  either  sits  obliquely  on  one  hip  or 
paces  the  aisle. 

Pain  alonfi  the  UretJira. — Two  spots  along  the  })enile  urethra  are 
especially  subject  to  referred  prostatic  sensations.  These  are  (1)  the 
terminal  two  centimeters  (or,  more  accurately,  the  penultimate  centi- 
meter) and  (-2)  the  penoscrotal  angle.  Many  patients  are  obsessed  with 
the  belief  that  all  their  trouble  lies  in  one  or  other  of  these  spots,  whereas 
the  sensation  there  is  a  characteristic  sign  of  trouble  in  the  deep  urethra 
and  prostate. 
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Nnn-a](/ia  of  the  Testis  and  Cord. — Neuralgia  of  the  testis  and 
spermatic  cord,  whether  dependent  upon  ungratified  sexual  excite- 
ment or  not,  is  very  commonly  due  to  spermatocystitis,  rarely  to  pros- 
tatitis. 

Sciatica. — Sciatica  is  a  rare  symptom  of  prostatitis,  though  it  is  not 
infrequently  the  first  symptom  of  prostatic  carcinoma. 

DiSTUKBAisrcB  OF  THE  Sexual  Function. — Premature  and  painful 
ejaculations,  incomplete  or  painful  erections,  nocturnal  emissions,  and 
every  other  symptom  of  sexual  neurasthenia  occur  in  persons  whose  pros- 
tatic fluid  contains  more  or  less  pus.  Yet  these  symptoms  are  rare  in 
patients  with  severe  prostatitis.  They  are,  if  anything,  more  common 
in  patients  who  have  not  had  gonorrhea  than  in  those  who  have.  When 
they  follow  gonorrhea  it  is  usually  after  a  long  interval.  Hence,  w'e  may 
assume  that  in  many  instances  the  prostatitis  and  the  sexual  debility  are 
due  to  a  common  cause,  and  that  gonorrhea  has  usually  but  a  very  in- 
direct bearing  on  the  sexual  weakness. 

Prostatoekhea  and  Spebmatoerhea. — Even  more  than  the  func- 
tional disturbance  noted  in  the  preceding  paragraphs,  prostatorrhea  and 
urethrorrhea  are  functional  sexual  disturbances  only  accidentally  post- 
gonorrhcal  (cf.  p.  181). 

Symptoms  of  Chronic  Vesiculitis. — Chronic  inflammation  of 
the  seminal  vesicle  is  always  associated  with  chronic  prostatitis.  In  the 
clinical  j^icture  either  inflammation  may  predominate  or  one  may  doubt 
which  is  chiefly  at  fault. 

The  symptoms  of  chronic  vesiculitis  are  almost  precisely  those  of 
chronic  urethritis.  To  enumerate  these  in  detail  would  be  vain  repeti- 
tion. Yet  it  is  to  be  noted  that  sexual  derangement  is  peculiarly  attached 
to  vesiculitis  rather  than  to  prostatitis,  and  certain  types  of  referred 
pain  are  distinctly  suggestive  of  vesiculitis. 

Such  are : 

Ivenal  colic,  and 
Pain  in  the  rectum. 

Renal  Colic. — Renal  colic  may  be  caused  by  vesiculitis  but  not,  as 
Young  affirms,  by  prostatitis.  I  have  seen  several  instances  of  this  con- 
dition typical  in  every  respect  of  a  renal  colic  due  to  stone  and  requiring 
uiorphin  for  their  relief.  Yet  in  each  instance  the  vesicle  was  manifestly 
diseased,  pressure  upon  it  elicited  the  pain,  and  treatment  of  it  relieved 
the  symptoms. 

Rectal  Pain. — A  much  more  common  and  equally  characteristic 
symptom  of  vesiculitis  is  pain  in  the  rectum.  It  is  npi)arently  situated 
ill  llu!  region  of  the  vesicle,  high  up  in  the  i-ccliiiii.  It  is  usually  inter- 
iiiittent,  excited  by  defecation,  erection,  or  ejacnhit  iou,  or  it  occurs 
s))ontancously.  The  spontaneous  pain  occurs  at  night  (piite  iiidei)en- 
dently  of  any  sexual  irritation.     It  is  griping  in  I'haractcr,  lasts  only 
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a  few  iiiimiles,  occurs  tit  ii'r('i;-iiliir  iiit('r\iils,  and  lias  l)oon  ap])ro])riafoly 
termed  vesicular  colic. 

Clinical  Varieties  of  Chronic  TTrethrttis 

The  preceding  array  of  sjnijitoms  fails  to  give  a  picture  of  chronic 
gonorrhea.  To  obtain  this  we  must  sum  np  the  clinical  types  of  the  dis- 
ease in  a  few  brief  paragraphs. 

All  cases  of  chronic  urethritis  may  be  classed  as  follows: 

1.  Mild  cases. 

2.  Intractable  cases. 

3.  Rela2:)sing  cases. 

4.  Irritable  eases. 

5.  Neurotic  cases. 

1.  Mild  Cases. 

2.  Intractable  Cases. 


Although  most  chronic  inflamiiiations  of 


the  urethra  are  mild  in  tlicii-  symptoms,  few  of  them  are  mild  in  respond- 
ing ])romptly  to  treatment. 

A  slight  discharge  is  all  that  marks  the  iisnal  case.  Yet  this  dis- 
charge may  be  utterly  intractable.  Rapidly  curable  cases  are  usually 
those  in  which  the  prostate  is  neither  markedly  inflamed  nor  hyper- 
tro])hied,  the  inflammation  ])Ostgonococcic,  the  patient  tractal)le  and  in 
good  surroundings  and  health.  Conversely,  any  complication,  especially 
severe  prostatitis,  the  presence  of  goiiococci,  or  bad  general  C(jnditions 
are  inimical  to  a  cure. 

3.  Relapsing  Cases. — l^^very  case  of  chronic  urethritis  has  some 
tendency  to  relapse  after  a  cure  lias  aj)parently  been  effeet(Hl.  But  cer- 
tain urethra'  show  a  tendency  in  this  respect  little  less  than  maddening. 
Perhaps  the  patient  has  been  carried  successfully  through  an  acuti^  gon- 
orrhea by  repressive  treatment  when  an  unexpected  outbreak  of  the  dis- 
ease disappoints  surgeon  and  ])atient  alike.  Or  a  chronic  case  may  have 
gradually  yielded  to  methodical  ti'catmcnt  only  to  luirst  out  afresh  at  the 
slightest  provocation.  Those  cases  that  relapse  year  after  year  are  often 
more  annoying  to  the  ])hysician  than  to  the  ])atient.  It  is  especially 
ju'ovoking  when  a  patient  leaves  town  with  all  the  evidences  of  a  cure  to 
have  him  wire  from  the  tirst  station  he  stops  at  that  his  discharge  is  in 
full  blast.  To  avoid  this  mishap  it  is  absolutely  essential  to  know, 
before  pronouncing  a  ])ationt  cured,  that  his  urethra  and  prostate  no 
longer  harbor  gonococci.  This  fact  ascertained,  we  may  at  least  assure 
him  against  severe  or  infectious  relapses. 

A  peculiar  feature  of  gonococcic  relapse  is  that  it  may  act  quite  like 
a  new  infection.  The  inflammation  spreads  throughout  the  urethra  in  a 
few  hours,  due  to  a  reinfection  by  the  gonococci  that  liad  seemingly  lost 
their  virulence. 
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The  cause  of  relapse  may  be  a  collection  of  pus  in  some  gland  or 
follicle,  urethral  or  prostatic,  or  a  local  irritation  due  to  alcohol,  to 
sexual  excess,  to  a  cold  in  the  head,  or  to  excess  in  the  local  treatment. 
But  the  great  predisposing  cause  is  the  catarrhal  habit,  whether  natural 
to  the  patient  or  induced  by  overmuch  work  or  dissipation.  Without 
this  any  exciting  cause  may  light  up  a  relapse ;  but  with  it  relapses  occur 
and  recur  on  the  slightest  provocation  or  on  no  provocation  whatever, 
defying  local  treatment  and  demanding  hygiene  and  tonics  to  effect 
a  cure. 

4.  Irritable  Cases. — Some  urethrse  are  so  sensitive  that  local  treat- 
ment is  next  to  impossible,  whether  because  of  the  pain  and  spasm  it 
evokes,  or  because  an  outburst  of  acute  inflammation  in  the  urethra,  the 
prostate,  the  vesicle,  or  the  epididymis  follows  every  attempt  at  local 
treatment  and  every  indiscretion  on  the  part  of  the  patient.  This  local 
irritability,  while  in  a  sense  peculiar  to  the  individual,  is  usually  the 
result  of  habitual  disregard  of  the  rules  of  prudence.  The  patient  is 
either  a  hard  drinker,  or  addicted  to  sexual  excess,  or  overworked  and 
overworried,  or — and  this  alternative  is,  unfortunately,  not  a  rare  one — 
he  has  been  irritated  by  local  treatment.  An  appreciation  of  this  fact 
will  help  to  direct  the  treatment  of  such  cases. 

5.  Neurotic  Cases. —  The  neuroses  of  the  prostate  are  not  habitu- 
ally due  to  antecedent  gonorrhea  of  that  organ,  and  it  is  only  excep- 
tionally that  one  encounters  evidence  of  neurosis  while  the  inflammation 
still  continues.  The  neurotic  taint  adds  many  and  various  symptoms  to 
those  of  the  inflammation,  and  protracts  the  patient's  miseries  even  after 
his  prostate  has  apparently  returned  to  its  normal  state. 


CHAPTER    XVI 

NONGONOEEHEAL   URETHEITIS 

I^ONGONORRHEAL  Urethritis  as  distinguished  from  postgonorrheal 
urethritis  may  be  classified  as  follows : 

Tubercular  Urethritis  (p.  475). 

Traumatic  Urethritis. 

Neoplastic  Urethritis. 

Syphilitic  Urethritis. 

Herpetic  or  Eruptive  Urethritis. 

Nonspecific  or  "  Simple  "  Urethritis. 

Urethrorrhea. 

Prostatorrhea. 

Spermatorrhea. 

TRAUMATIC    URETHRITIS 

This  is  an  inflamed  condition  of  the  urethral  mucous  membrane 
following  injury,  chemical  or  mechanical.  It  ranges  througli  various 
degi"ees  of  intensity  according  to  the  severity  and  continuance  of  the 
provoking  causes. 

These  causes  are  wounds  of  tJie  urethra  by  instruments,  more  es- 
pecially crushing  or  bruising  injuries.  Bending  the  ])enis  when  erect, 
as  in  tempestuous  and  badly  directed  coitus,  may  be  followed  by  mild 
urethritis  (sometimes  ushered  in  by  hemorrliage  and  followed  by  trau- 
matic stricture). 

A  forc'ujn  body  in  the  urethra,  such  as  retained  st<me,  nuiy  give  rise 
to  a  mild  discharge.  Halle  and  Wassermann  have  attemi)te<l  to  explain 
urethritis  following  moderate  and  aseptic  traumatism  on  the  ground 
that  minor  organisms  existing  normally  in  the  urethra  become  capable 
of  exciting  suppuration  when  the  soil  is  ])rcpared  for  them  by  the  con- 
comitant action  of  trauma. 

Rough  catJteterism,  a  fortiori  if  the  instrument  be  dirty,  may  pro- 
duce urethritis,  and  the  suppuration  habitually  attending  instruments 
left  d  demeure  in  the  urethra  is  too  well  kno\vn  to  require  more  than  a 
statement  of  the  fact. 

Caustic  injections  of  any  kind  act  as  traumatic  causes  of  urethritis. 
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Some  urethras  are  very  sensitive  to  the  action  of  solutions  of  corrosive 
sublimate  and  carbolic  acid,  and  much  more  so  to  the  minutest  dilu- 
tions of  formalin,  all  of  which  substances,  used  as  sterilizers  of  instru- 
ments, sometimes  provoke  the  very  mischief  they  would  avoid. 

NEOPLASTIC    URETHRITIS 

Papillomatous  Urethritis. — An  admirable  study  of  this  condi- 
tion has  been  made  by  Obcrlaend^'r.^  He  does  not  believe  that  pointed 
warts  under  the  prepuce  or  in  the  urethra  are  due  to  gonorrheal  infec- 
tion, yet  he  does  consider  them  contagious.  The  urethral  discharge  in 
papillomatous  urethritis  is  light  in  quality,  and  chronic  from  the  first. 
Individual  peculiarity  Oberlaender  believes  to  play  an  important  role. 

The  papillonuita  are  exactly  like  subpreputial  warts,  varying  gTeatly 
in  size.  Oberlaender  considers  that  papillomatous  urethritis  is  only  a 
more  pronounced  stage  of  the  hypertrophic  urethritis  that  sometimes 
follows  gonorrhea.  In  this  I  differ  with  him,  having  often  seen  urethral 
warts,  either  a  few  near  the  meatus  or  many  sprinkled  along  deeper  in 
the  canal,  while  the  general  mucous  membrane  was  soft  and  pliable,  and 
in  no  sense  the  seat  of  hyjiertrophic  urethritis. 

The  malady  may  last  indefinitely,  individual  Avarts  disappearing  to 
be  replaced  by  others.  Oberlaender  cites  a  case  of  warts  in  the  urethra 
of  a  patient  who  had  had  a  discharge  for  twenty  years. 

Warts  are  not  easily  inspected  through  the  urethroscope  tube,  as 
they  bleed  upon  the  slightest  touch.  When  they  are  not  visible  at  the 
meatus  a  diagnosis  may  be  made  by  urethroscopy  or  by  inserting  a  bul- 
bous bougie  of  fair  size  and  not  bullet-shaped,  but  with  shouldered  acorn 
tip.  This  being  deeply  introduced,  is  pulled  out  against  resisting  pres- 
sure made  by  the  thumb  and  finger  upon  and  ahmg  the  integument  un- 
derlying the  urethra  just  in  front  of  tlie  shoiddcn-  of  the  instrument. 
Upon  this  shoulder  when  withdrawn  will  be  touud  ty])iea1  fraguients 
of  warty  material,  and  hemorrhage  from  the  urethra  will  follow. 

Other  neo])lasuis  of  the  urethra  are  less  iutiuiately  connected  with 
urethritis.     Tliey  are  described  in  (Muipter  LIl. 

SYPHILITIC    URETHRITIS 

SyphilUic  cliancre  not  infrequently  involves  one  li]i  of  the  urinary 
meatus,  more  often  iierhaps  the  entire  circumference,  stiiVeuing  it,  thick- 
ening the  lips,  and  being  more  or  less  eroded  and  ulcerated  down  iuto 
the  canal  of  the  urethra.  The  discharg-e  in  these  cases  is  very  slight, 
but    the    sore    lasts    many    weeks.     Concomitant    symptoms — inguinal 

*  "Sajous's  Annual,"  188S,  ii,  212,  from  Vicrtcljahresschrrftf.  Derm.  u.  Syph, 
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adcnopatliv,  finally  an  ('nii)tion — clinch  tlu;  diagnosis.  The  iirctliral 
intlanniiutiou  is  only  an  epithenonienon, 

A  mistake,  however,  may  arise  when  the  chancre  is  situated  at  some 
distance  within  the  urethra.  The  discharge  in  such  event  is  slight,  the 
incubation  period  between  sexual  contact  and  commencing  discharge  has 
usually  been  long  (unless,  unhappily,  there  be  double  infection),  the 
gleet  is  more  or  less  streaked  with  blood.  But  care  will  detect  the  enemy, 
and  usually  a  hard  lump  of  varying  size,  most  often  about  that  of  a  pea, 
may  be  plainly  felt  from  the  outside  through  the  skin,  and  the  endo- 
scope easily  clears  up  the  diagnosis  by  disclosing  a  gray  or  livid,  bleed- 
ing, exulcerated  erosion.  I  have  seen  two  of  these  through  the  endoscopic 
tube,  one  at  a  distance  of  about  two  inches  from  the  meatus.  How  the 
virus  reached  this  spot  without  infecting  the  outside  is  not  clear,  but 
the  fact  remains. 

I  have  also  distinctly  noted  an  attack  of  gleet  accompanying  the  de- 
velopment of  a  patch  of  tubercular  syphilid  upon  the  outside  of  the 
penis  and  disappearing  under  the  use  of  mixed,  antisyphilitic  medication 
by  the  mouth.  Bassereau  and  Bumstead  speak  of  cases  of  muco-puru- 
lent  urethral  flow  coming  on  with  the  first  appearance  or  with  a  relapse 
of  secondary  syphilitic  eruptions,  the  cause  of  which  was  the  develop- 
ment of  syphilitic  mucous  patches  upon  the  urethral  mucous  membrane. 
I  have  several  times  seen  a  patch  of  tubercular  syphilid  involve  the 
urinary  meatus  and  occasion  a  slight  discharge.  I  have  also  seen  gum- 
matous ulceration  of  the  balanitic  urethra. 

HERPETIC    URETHRITIS 

That  an  attack  of  ordinary  vesicular  herpes  may  occur  wnthin  the 
urethra  is  well  known,  although  not  common.  I  have  seen  a  group  or 
two  of  vesicles  outside  and  a  mild  urethral  discharge,  with  smarting  on 
urination,  coinciding  with  the  attack  and  disappearing  spontaneously 
with  it.  Alternating  attacks,  one  outside,  the  next  inside,  have  also  been 
observed.  Eczematous  subjects  sometimes  suffer  from  a  mild  discharge 
coincident  Avith  a  new  outcrop  of  cutaneous  eruption  upon  or  near  the 
genitals,  or  with  the  sudden  disappearance  of  the  outside  eruption. 

NONSPECIFIC   URETHRITIS 

TTonspecific  urethritis  may  ])e  defined  as  an  acute  urethritis  due 
neither  to  the  gonococcus  nor  to  the  tubercle  bacillus,  and  usually  ex- 
cited by  no  known  cause  other  than  sexual  excitement  or  contact. 

Under  this  caption  we  may  also  include  the  so-called  urethritis  ab 

ingestis  and  diathetic  urethritis,  neither  of  which  seem  to  occur  in  virgin 

urethra3. 
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Urethritis  ab  Ingestis. — Certain  substances  taken  into  the  stom- 
ach may  occasionally  produce  a  mild  urethritis.  Among  these  alcohol 
holds  a  high  rank.  Excessive  potations,  notably  of  beer  or  cham])a_gne, 
or  prolonged  excesses  of  alcohol  in  any  form,  will  occasionally,  without 
other  cause,  produce  urethral  discharge.  As  an  adjuvant  to  sexual  ex- 
cess the  inHuonce  of  alcohol  is  paramount,  more  particularly  if  there  be 
already  a  preexisting  patch  of  chronic  intlammatiou  anywhere  along 
the  urethra,  (/antharides,  arsenic,  purgative  mineral  waters,  iodid  of 
potassium,  turpentine,  as])aragus,  have  all  been  accused  of  lighting  up 
mild  urethral  inflammation,  but  the  rarity  of  such  attacks  makes  their 
consideration  trivial,  and  the  whole  subject  may  be  dismissed  with  the 
words  Causa  suhlafa.  tolJitur  effectus. 

Diathetic  Urethritis.  —  A  gouty  urethritis  is  accepted  in  Eng- 
land and  a  strumous  urethritis  has  been  mentioned ;  but  as  essential 
maladies  both  are  a  refinement  of  diagnosis.  Surely  the  gouty  old  gen- 
tleman with  densely  acid  urine  is  more  liable  to  surface  discharge 
because  of  his  gout,  and  treatment  of  the  latter  may  be  essential  to  his 
recovery. 

There  are  also  well-o])served  instances  of  the  appearance  of  a  dis- 
charge from  the  urethra  upon  the  sid^sidence  of  an  arthritic  eruption 
upon  the  skin,  and  Desnos  alludes  to  the  sudden  appearance  of  a  spon- 
taneous urethral  discharge  during  the  course  of  the  gi'ip,  believing  it 
due  to  small  prostatic  abscesses  bursting  into  the  urethra.  These  dia- 
thetic agencies  are  then  surely  concomitant  factors,  if  not  essential 
causes,  of  primary  urethral  inflammation,  yet  they  must  be  extremely 
rare. 

Etiology  of  Simple  Urethritis.  —  That  the  normal  male  ure- 
thra is  immune  to  infection  by  any  bacterium  except  the  gonococcus  is 
almost,  but  not  quite,  universally  true.  Yet  most  cases  of  so-called  sim- 
ple or  nongonorrheal  urethritis  occur  in  urethric  damaged  by  gonorrhea 
or  by  sexual  excesses.  Indeed,  when  the  simple  urethritis  occurs  in  a 
canal  that  has  not  previously  harbored  the  gonococcus,  its  origin  will 
usually  be  found,  not  at  the  meatus,  but  in  the  prostate  and  seminal 
vesicles — evidence  of  its  sexual  cause. 

The  bacteriology  of  nongonorrheal  urethritis  has  not  received  the 
attention  it  merits.  Von  Hoffmann  ^  shows  that  the  bacteria  found  in 
the  normal  urethra  are  those  usually  found  in  simple  urethritis.  But 
such  important  questions  as  "  Is  the  bacterium  an  etiological  factor?" 
and  '^  Is  simple  urethritis  transmissible  ?  "  have  not  been  adequately 
answered.  It  seems  probable  that  nongonorrheal  urclhi-itis  is  some- 
times transmissible.  I  have  obtained  a  strei)tococ('us  from  the  urethra 
of  a  man  with  simple  urethritis  similar  to  that  obtained  from  a  vulvar 

1  Centralbl  f.  Ham  u.  Sex.  Org.,  1904,  xv,  5(}9. 
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abscess  in  his  wife.  A  few  similar  cases  have  hecn  reported,  ])ut  they 
arc  most  exce])tioiiah 

In  the  (•|iiiii()U  of  the  laity  iioiisiiecilie  urethritis  may  he  acquinHl 
from  a  iioiiii'oiiorrheal  woman  at  or  near  the  ])eriod  of  menstruation. 
This  o])iiiion  has  as  little  foundation  as  that  which  attributes  infectious- 
ness to  n<iUi;(inocoe('i('  leukorrhea.  The  male  who  aecpiires  urethritis 
from  a  mensti-uat  in<;' or  leukorrheic  woman  with  whoiu  he  has  previously 
cohabited  with  impunity  ac(piires  gonoi'rhea. 

Symptoms. — Simjile  urethritis  is  usually  a  very  mild  inthiuuua- 
tion.  'Jdiei-e  is  little,  or  no  swellini;-  of  the  meatus;  the  discharge  is  mild 
and  often  only  mnco-purulent ;  urination  and  erection  arc  not  ])ainfuL 
The  incubation  may  be  but  a  few  hours  or  many  days.  The  iuthimiua- 
tion  may  last  but  a  day  or  two  or  it  may  last  numy  months. 

These  facts  suggest  that  the  condition  of  the  patient's  nrethra  and 
general  health  are  of  more  importance  than  the  bacteria. 

Diagnosis. — Sim])le  urethritis  is  distinguished  from  gonorrhea 
by  the  absence  of  gonococci  from  the  discharge.  The  mildness  of  the 
attack  may  be  suggestive,  but  is  not  absolute  proof.  Indeed,  the  onset 
may  rarely  be  quite  severe. 

Since  the  disease  is  often  due  to  prostatitis  or  stricture,  immediato 
attention  should  be  given  to  these  conditions. 

Treatment. — The  treatment  is  that  of  (h?clining  or  chronic  ure- 
thritis.    The  organic  silver  salts  are  of  no  value  in  simple  urethritis. 

URETHRORRHEA 

Urethrorrhea  is  a  nonpurulent  urethral  discharge  due  to  excessive 
secretion  from  the  urethral  glands.  This  discharge  is  mucilaginous 
in  consistence,  bluish-white  in  color.  It  sticks  the  lips  of  the  meatus 
together.  When  caught  upon  the  finger  it  strings  out  in  a  gummy 
way. 

When  abundant  it  stiffens,  but  does  not  stain  the  linen.  The  micro- 
scope shows  it  to  be  comjwsed  of  single  flat  e})ithelial  cells  and  clusters 
of  the  same,  leucocytes,  films  of  striated  mucus,  granular  dfbris,  no 
pus  threads  (unless  there  be  also  chronic  urethritis),  no  prostatic 
bodies,  no  spermatozoa,  no  lecithin  bodies,  no  Boettcher's  crystals.^ 

The  causes  of  this  affection  are  ]irolonged,  ungratified  sexual  desire, 
constant  impurity  of  thought,  a  sort  of  mental  masturbation  through  the 
imagination,  often  indulged  in  by  weak-minded  youths,  as  well  as  l)y  old 
men  who  are  regretfully  conscious  that  they  are  getting  beyond  the 
potential  stage  of  sexuality.     Another  cause  is  delayed  organism  during 

'  The  fluid  must  be  examined  in  sulistance.     It  cannot  be  recovered  by  the  pipette 
from  a  specimen  of  urine  since  the  latter  totally  dissolves  it. 
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intercourse  or  willidrawiil  l)eforc  emission,  pernicious  practices  which 
occasion  sexual  strain.  Masturl)ation  if  excessive,  or  too  nnich  natural 
sexual  exercise  under  the  stimulus  of  mental  jjrovocation — all  these 
and  the  like,  being  a  violence  to  the  various  urethral  mucous  glands 
and  to  the  circulation  of  the  urethra  by  prolonged,  sustained,  exces- 
sive nervous  tension,  lead  to  passive  congestion  and  lack  of  tone  in 
the  circulation  of  the  urethra  and  in  its  mucous  glands  and  follicles, 
and  thus  occasion  an  excessive  mucous  secretion,  together  with  more 
or  less  desquamation  of  pavement  epithelium — and  this  is  the  whole 
malady. 

The  natural  beading  of  the  meatus  during  intense  sexual  excitement 
is  physiological.  It  is  equivalent  to  the  watering  of  the  mouth  when  one 
is  hungry  and  smells  appetizing  food. 

Whether  it  is  fair  also  to  denominate  urethrorrhea  that  form  of  mu- 
cous oozing  following  chronic  anterior  urethritis  in  some  cases,  notably 
in  the  strumous,  gouty,  and  debilitated,  after  the  pus  and  shreds  have 
disappeared,  may  be  questioned ;  but  it  is  much  the  same  thing,  being 
a  mucoid  oozing  from  congested  surfaces  which  are  not  inflamed  enough 
to  yield  pus. 

Many  a  time  a  little,  final  mucoid  drop  of  this  sort  is  entertained 
for  weeks  or  months  by  excess  in  local  treatment  due  to  unnecessary 
solicitude  on  the  part  of  the  patient  and  inordinate  zeal  on  the  part  of 
the  surgeon. 

Treatment — Urethrorrhea  may  sometimes  be  cured  by  local  treat- 
ment, i.e.,  astringent  injections;  but  usually  it  is  only  amenable  to 
sexual  hygiene. 

But  the  true  urethrorrhea,  be  it  due  to  whatever  cause  among  those 
enumerated,  gets  slowly  better  upon  doing  away  with  the  continued  ac- 
tion of  that  cause — be  it  lust,  masturbation,  excess,  or  what  not  which 
has  occasioned  it — and  by  insisting  on  urethral  and  general  hygiene  and 
such  tonics  as  seem  indicated,  notably  iron  and  strychnin.  A  minute 
dose  of  atropin,  sufficient  to  dry  the  mouth  slightly,  assists.  I  think  it 
also  somewhat  dries  the  urethral  and  prostatic  secretion.  Massage  of 
the  urethra  by  the  passage  of  a  large  steel  soimd  every  three  days 
through  the  anterior  canal,  or  by  the  double-current  metallic  sound 
(Winternitz)  with  iced  water,  is  sometimes  helpful,  with  perhaps  a  light 
astringent  injection.  Strong  injections  irritate,  and  any  injection  nniy 
do  as  much  harm  as  good,  notably  in  those  self-centered  cases  where 
morbid  introspection  is  the  salient  feature  of  the  malady.  Here  any- 
thing that  keeps  the  patient's  mind  upon  his  genitals  harms  him,  and 
any  local  treatment  may  be  mischievous.  A  cold  morning  douche  to  the 
external  genitals  has  a  tonic  effect.  The  patient's  mind  must  be  dis- 
abused of  his  morbid  fancies.  Horseback  exercise  is  helpful,  unless 
there  be  also  chronic  prostatitis,  when  it  might  do  harm. 
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PROSTATORRHEA    AND    SPERMATORRHEA 

Prostatorrliea  is  the  nonsexual  discharge  of  prostatic  Huid  from  the 
meatus.  Sjiermatorrhea  is  the  discharge  of  semen.  The  fluid  is  dis- 
charged bv  the  act  of  the  pelvic  muscles,  usuallv  during  d(>fecation, 
rarely  during  urination.  It  is  impossible  to  distinguish  prostatorrliea 
from  sj)ermatorrhea  except  by  the  aid  of  the  microscope.  The  prostatic 
or  sciiiiiinl  fluid  discharged  nuiy  be  normal  or  purulent. 

Etiology — These  conditions  occur  almost  exclusively  in  young  adults. 
They  signify  a  relaxation  of  the  prostatic  or  ejaculatory  ducts  due  to 
sexual  excesses  or  irregularities.  They  are  not  themselves  inflannna- 
tory,  though  they  may  accompany  inflammation. 

The  ducts  may  be  atonic  and  relaxed  and  even  catarrhal  from  the  de- 
bility of  age  when  there  is  enlarged  prostate.  Sometimes  they  become 
relaxed  during  the  weakness  following  prolonged  fever  (typhoid). 
Sometimes  they  are  relaxed  by  the  congestion  and  strain  of  masturbation, 
more  often  by  excessive  and  prolonged  sexual  excitement  without  relief, 
aided  by  erotic  fancies  and  imaginings. 

Symptoms. — The  sensible  man  pays  no  attention  to  these  discharges ; 
the  neurotic  attributes  to  them  any  symptoms  of  sexual  debility  from 
which  he  may  suffer. 

There  is  no  such  disease  as  sjjermatorrhea.  The  alleged  malady 
is  a  fetich  created  by  Lallemand ;  a  fetich  to  which  its  morbid  wor- 
shipers, young  and  old,  bow  down  throughout  the  community  morn- 
ing, noon,  and  night,  offering  to  it  the  incense  of  their  distorted  erotic 
fancies. 

I  have  known  men  having  sexual  intercourse  nearly  every  night  for 
years,  and  often  uiorc  than  once  in  a  night,  who  had  no  single  symptom 
of  any  sexual  malady,  and  surely,  if  an  excessive  expenditure  of  seminal 
fluid  were  in  itself  capable  of  producing  symptoms,  these  individuals 
should  have  shown  some  sign  of  these  symptoms. 

I  have  known  every  symptom  attributed  to  spermatorrhea  to  occur 
in  individuals  who  had  no  seminal  loss  whatsoever,  voluntary  or  invol- 
untary. 

Finally,  I  have  repeatedly  found  seminal  elements  constantly  in  the 
urine  of  vigorous  men,  ignorant  of  the  fact,  perfectly  healthy  in  a  sexual 
sense,  and  absolutely  devoid  of  any  of  the  alleged  symptoms  of  the 
bugbear. 

Therefore,  while  spermatorrhea  as  a  symptom  is  a  factor  in  diag- 
nosis, yet  I  cannot  consider  it  a  malady,  since  the  loss  of  semen  'per  se 
does  not  occasion  sym])toms.  Where  it  occurs  essentially  without  the 
concomitance  of  a  definite  nuilady  it  does  not  cause  symptoms,  does  not 
interfere  with  bodily  or  sexual  health,  does  not  threaten  life  or  entail 
any  consequences,  and  it  may  be  and  should  be  wholly  disregarded.    The 
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self-respectinc;  geiiito-iirinary  surgeon  must  give  the  lie  to  quackery  and 
disabuse  the  public  of  false  ideas  on  this  subject. 

That  the  prostate  and  vesicles  may  be  kept  empty  by  massage  is,  of 
course,  true.  But  such  treatment,  by  concentrating  the  patient's  atten- 
tion upon  his  genitals,  is  only  calculated  to  bring  him  new  misery  when, 
with,  the  cessation  of  massage,  the  discharge  returns. 

The  only  cure  is  common  sense,  the  only  relief  matrimony. 


CHAPTER    XVII 
DIAGNOSIS    OF   GONOERHEAL   URETHRITIS 

There  are  two  essential  features  in  the  diagnosis  of  iiretliral  gon- 
orrhea.    We  must  distinguish  both  the  presence  or  absence  of  the  gono- 
coccus  and  the  distribution  of  the  urethral  lesion. 
Diagnosis  of  the  gonococcus : 

Differentiation  between  simple  urethritis  and  gonorrhea. 
Discovery  of  the  gonococcus  in  Chronic  Urethritis. 

Diagnosis  of  the  seat  of  the  lesion : 
In  Acute  Urethritis. 
In  Chronic  Urethritis. 
Urethroscopic  Diagnosis. 

DIAGNOSIS    OF    THE    GONOCOCCUS 

Acute  Simple  Urethritis  and  Gonorrhea. — When  a  patient 
presents  himself  complaining  of  having  contract(,'d  a  gonorrhea,  an  in- 
sjiection  of  his  penis  will  often  confirm  or  refute  this  opinion.  If  the 
lips  of  the  meatus  are  red  and  swollen,  exmling  a  creamy  discharge, 
there  can  scarcely  be  a  doubt  of  the  sjiecific  nature  of  the  infection.  But 
unless  tJic  urctliral  orifice,  is  greatly  swollen — unless  there  is  ardor  and 
cliordec — an  examination  of  the  discharge  is  necessary  to  differentiate 
true  gonorrhea  from  simple  urethritis.  It  may  be  that  the  gouorrheal 
inflammation  is  not  yet  well  under  way,  or  that  there  is  chronic 
gonorrhea,  of  w'hich  this  is  an  exacerbation,  or,  on  the  otjicr  hand,  the 
whole  matter  may  be  a  mere  sexual  strain.  In  either  case  the  discharges 
way  be  slight  or  profuse,  watery  or  creamy.  The  micr()scoj)e  and  ''  the 
Gram  "  are  required  for  an  immediate  decision,  to  save  the  surgeon  from 
the  possibility  of  an  erroneous  diagnosis  and  to  afford  the  patient  the 
advantages  of  innuediate  local  treatment. 

I  fear  not  everyone  will  accept  the  statement  that  nongonorrheal 
urethritis  can  simulate  the  true  specific  inflanunation ;  but  1  have  seen 
cases  that  went  through  a  very  fierce  attack  and  ]u-ove<l  exceptionally 
unmanageable,  although  the  patients  denied  any  sexual  act  for  many 
weeks  before  the  beginning  of  their  attacks,  while  repeated  microscopical 
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examinations  revealed  no  gonoeoccus  in  the  discharge.  In  many  other 
cases  the  aciiteness  of  the  onset  gave  every  promise  of  a  true  gonorrhea, 
but  the  negative  microscopic  evidence  was  confirmed  by  the  rapid  sub- 
sidence of  the  inflammation  under  a  course  of  treatment  that  never  could 
have  conquered  the  gonoeoccus.  It  is  the  relative  frequency  of  such 
inflammations  of  the  urethra  that  supports  the  quack  and  deludes  the 
unwary. 

Discovery  of  the  Gonoeoccus  in  Chronic  Urethritis. — "  May 
I  get  married  '(  "  The  frequency  with  which  the  sulTerer  from  gonorrhea 
presents  himself  wath  this  question  on  his  lips  is  a  sad  commentary  upon 
the  levity  of  youth.  Yet  it  is  a  question  which  the  practitioner  is  fre- 
quently— nay,  commonly — called  upon  to  answer.  And  upon  the  cor- 
rectness of  that  answer  the  happiness  of  a  household  often  depends.  An 
error  on  the  side  of  overcaution — forbidding  a  man  to  marry  when  he 
has  a  perfect  right  to  do  so — is  only  less  heinous  from  the  patient's 
jioint  of  view  than  the  permission  to  marry  before  the  danger  of  in- 
fection has  passed.  On  the  one  hand  there  is  the  prosjiect  of  moral 
despair  for  both  parties,  on  the  other  the  certainty  of  infection 
of  the  innocent  with  all  its  train  of  physical  woes  and  the  possible 
discovery  of  the  guilty  partner,  with  results  that  need  not  be  dwelt 
upon. 

And  unhappily  the  question  is  not  an  easy  one  to  answer.  So  diffi- 
cult is  it,  indeed,  that  scarcely  any  two  authorities  agree  as  to  the  criteria 
upon  which  the  answer  shall  be  based.  Against  the  genial  vagueness 
of  the  light-hearted  practitioner,  himself  a  rounder  and  a  }'oue,  who  pro- 
claims that  one  is  free  from  danger  as  soon  as  he  is  down  to  his  custom- 
ary morning  drop,  we  may  oppose  the  Spartan  severity  of  those  few  au- 
thorities who  assert  that  once  a  gonorrheic  always  a  gonorrheic,  once 
infected  always  infectious. 

The  broad-minded  adviser  will  avoid  either  extreme.  He  will  seek 
a  middle  course.  Knowing  full  well  that  the  majority  of  men  who  have 
had  gonorrhea  become  and  remain  absolutely  sound  and  clean,  and 
recognizing,  also,  that  while  most  of  those  who  exhibit  the  traditional 
morning  drop  are  undoubtedly  infectious,  there  remains  an  important 
minority  that  cannot  impart  its  disease,  under  whatever  stress  of  sexual 
excitement.  These  are  practical  facts  conmionly  encountered.  We  need 
not  concern  ourselves  with  those  rare  cases  of  alleged  marital  infection 
ten  or  twenty  years  after  a  cured  gonorrhea.  By  their  very  nature  such 
cases  are  open  to  a  suspicion  of  that  symptom  common  to  all  venereal 
disease,  viz.,  lying;  and  against  them  I  can  advance  the  experience  of 
thirty-five  years,  during  which  countless  patients  have  been  advised  to 
marry  by  my  father  and  his  associates  with  no  disastrous  consequences, 
so  far  as  I  know;  and  all  will  recognize  the  probability  that  such  an 
error  would  rebound  forcibly  enough  upon  its  perT)etrator.     Such  being 
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the  case,  I  am  willin<>-  to  assert  the  possibility  of  deterininini!;  in  any 
giveu  instance  that  infection  may  or  may  not  occur, ^ 

When  does  the  gonorrheic  patient  cease  to  be  in  danger  of  infecting 
the  woman  with  whom  he  cohabits  ^  jS^ot  nntil  the  gonococci  have  been 
entirely  eliminated  from  him.  The  gonococcns  is  the  sole  infections 
agent.  If  it  is  ])rcsent  there  is  danger;  if  not  there  is  none.  Bnt  to  find 
the  gonococcns  is  no  easy  matter.  Its  presence  may  be  suspected  on  ac- 
count oi  the  symptoms  the  patient  presents — and  this  clinical  evidence 
was  all  we  had  to  go  by  until  within  a  few  years- — oi-  it  may  be  proved 
by  the  evidence  which  bacteriology  has  at  last  evoked. 

Clinical  Evidence — The  clinical  evidence  of  the  presence  or  the  ab- 
sence of  gonococci,  which  has  been  for  so  many  centuries  the  surgeon's 
oidy  criterion,  is  overshadowed  nowadays  by  recent  advances  in  bacteri- 
ology; to  such  an  extent,  indeed,  that  the  signs  and  symptoms  of  the 
disease  scarcely  figure  in  the  physician's  estimation.  Yet  the  bacteri- 
ologist is  by  no  means  infallible,  and  it  is  absolutely  essential  that  the 
clinical  evidence  should  accord  before  science  is /allowed  to  conclude  that 
a  patient  is  clean. 

The  notable  clinical  evidence  of  the  presence  of  gonococci  is  pus, 
and  in  view  of  the  prevalence  of  gonorrhea  it  is  a  general  rule  that 
whenever  there  is  pus  anywhere  in  the  genital  or  the  urinary  tract 
the  presence  of  gonococci  may  he  suspected,  and  conversely  when  the 
whole  tract  is  proved^  free  from  pus  the  presence  of  gonococci  may  he 
denied." 

Clinically  sjieaking,  a  great  many  classes  of  cases  may  be  ruled  out 
at  once.  Thus,  gonorrhea  of  the  kidney  is  very  rare  and  never  occurs 
excei)t  in  conjunction  with  gonorrhea  of  the  lower  urinary  passages. 
Similarly  the  history  of  suppuration  due  to  hypertrophied  prostate, 
stone,  tubercle,  or  tumor  is  usually  such  as  to  rule  out  gonorrhea.  But 
the  cases  which  come  for  a  diagnosis  on  this  point  may  be  divided  into 
three  classes : 

First,  those  who,  having  had  gonorrhea,  continue  to  have  pus  in  the 
urine  or  are  subject  to  relapses  at  every  indiscretion,  be  it  sexual  or 
alcoholic. 

Secondly,  those  who,  having  had  gonorrhea,  whether  they  allege  a 
continuance  of  the  discharge  or  not,  are  not  subject  to  acute  relapses,  no 
matter  how  much  sexual  and  alcoholic  dissipation  they  indulge  in. 

'  While  the  diagnosis  may  thus  always  be  definite,  the  prognosis  must  remain 
indefinite.  I  can  tAl  a  man  that  he  is  or  is  not  now  infectious,  but  if  he  is  now  infec- 
tious I  cannot  tell,  with  any  certainty,  when  he  will  become  clean.  That  is  a  mat- 
ter of  relative  immunity,  severity  of  lesion,  faithfulness  to  treatment,  and  a  thousand 
other  details,  differing  for  every  case. 

^  With  the  single  exception  that  the  patient  may  have  just  been  infected  and 
may  still  be  in  the  incubation  period. 
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Thirdly,  those  who,  after  a  gonorrhea,  have  no  longer  a  discharge  or 
any  other  symptom,  and  show  perfectly  sparkling  urine. 

Of  the  first  class  the  majority  are  still  infections ;  of  the  second  class 
the  majority  are  no  longer  infections,  while  all  wdio  continue  in  the  third 
class  for  a  month  are  certainly  free  from  gonococci  and  from  all  danger. 
For  these  last,  then,  the  clinical  diagnosis  suffices ;  for  the  others  there 
is  only  a  probability  from  wdiicli  the  experienced  surgeon  may  often 
reach  an  assured  conclusion  one  way  or  another,  but  a  probability  which 
always  deserves  to  be  confirmed  by  scientific  tests. 

The  following  points  are  also  of  assistance  in  the  clinical  diagnosis: 

The  presence  of  shreds  in  the  urine,  even  when  those  shreds  contain 
pus  cells,  is  not  probable  evidence  of  the  presence  of  gonococci  unless 
free  pus  appears  in  the  urine  from  time  to  time. 

When  the  discharge  and  the  centrifuged  urinary  sediment  show  a 
preponderance  of  epithelial  over  pus  cells  gonococci  are  very  probably 
absent. 

When  the  gonorrhea  has  lasted  three  years  without  reinfection  gon- 
ococci have  probably  disappeared. 

Finally,  the  clinical  evidence  is  much  fortified  by  excitation  of  the 
urethra.  To  this  end  the  patient  should  be  put  through  the  following 
three  tests  at  intervals  of  forty-eight  hours :  vigorous  prostatic  and  vesic- 
ular massage,  three  glasses  of  beer,  dilatation  with  a  Kollmann  dilator 
(or  a  full-sized  sound).  If  these  three  tests  fail  to  excite  a  discharge, 
the  gonococci  have  almost  certainly  disappeared,  even  if  the  urine  or 
expressed  prostatic  secretion  continues  to  show  pus. 

Bacteriologic  Evidence — The  practitioner  will  derive  far  more  ac- 
curate results  by  leaning  upon  the  clinical  criteria  of  a  cure  than  by 
depending  upon  his  own  unskilled  interpretation  of  the  microscopic 
findings.  The  specialist  occasionally  sees  patients  who  have  been  inac- 
curately guaranteed  free  from  gonorrhea,  but  far  more  often  he  sees 
those  in  whose  urethral  pus  the  honest  practitioner  or  the  commercial 
laboratory  has  discovered  "  a  few  extracellular  gonococci,"  pure  figments 
of  the  imagination.  Gonococci  are  very  hard  to  find  in  chronic  urethri- 
tis. Practitioners  with  really  adequate  laboratory  facilities  may  and 
do  put  great  weight  upon  the  bacteriologic  diagnosis,  but  the  country 
practitioner  must  depend  upon  the  clinical  tests. 

I  always  apply  the  laboratory  diagnosis,  examining  smears  of  dis- 
charge or  centrifuged  urinary  sediment  occasionally  as  the  case  pro- 
gresses ;  then,  when  the  gonococci  seem  finally  to  have  disappeared,  I 
obtain  from  a  competent  bacteriologist  a  test  by  stain  and  culture.  If 
this  shows  no  gonococci,  the  patient  is  tested  by  sound,  beer,  and  mas- 
sage, and  the  stain  and  culture  test  again  applied. 

The  test  by  stain  and  culture  must  be  applied  to — 

1.  The  discharge  (if  there  be  any). 
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2.  The  first  urine  passed  (centrifuged). 

3.  The  urine  passed  after  massage  of  the  prostate  and  vesicles  (cen- 
trifuged) or  the  expressed  secretion  from  these  glands. 

The  specimens  must  be  taken  directly  from  the  patient  at  the  labora- 
tory and  examined  immediately.  The  only  precaution  required  to  in- 
sure success  are : 

1.  Sterilized  tubes  into  which  the  urine  is  passed  directly. 

2.  Innnediate  examination. 

3.  The  application  of  the  culture  as  well  as  of  the  staining  tests. 

4.  A  bacteriologist  thoroughly  conversant  with  the  delicate  technic  of 
cultivating  the  gonococcus. 

With  these  precautions  accuracy  is  assured,  as  fully,  at  least,  as  by 
any  other  method,  and  with  the  concurrence  of  the  clinical  evidence  it  is 
absolute — given  an  expert  clinician  and  an  expert  scientist. 
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Diagnosis  of  the  Distkibution  of  A.cute  Urethritis 

Acute  nongonorrlical  urethritis  may  originate  either  in  the  anterior 
or  the  posterior  urethra.  The  diagnosis  of  its  origin  and  extent  is  con- 
ducted precisely  as  is  that  of  chronic  urethritis. 

Acute  gonorrheal  urethritis  always  begins  in  the  anterior  urethra. 
The  pouting  meatus  and  creamy  discharge  amply  attest  the  presence  of 
anterior  urethritis.  But  to  diagnose  the  presence  of  posterior  urethritis 
is  not  always  possible. 

//  both  the  first  and  second  flows  of  urine  are  cloudy  there  is  pos- 
terior urethritis. 

If  only  the  first  flow  is  cloudy,  there  may  he  posterior  urethritis. 
This  is  negligible  for  the  time,  but  may  cause  trouble  later  by  delaying 
the  cure.  In  other  words,  the  mere  fact  that  throughout  a  carefully  ob- 
served gonorrhea  the  second  urine  has  always  been  clear  does  not  abso- 
lutely eliminate  posterior  urethritis,  and  in  the  event  of  such  a  urethritis 
becoming  chronic  the  posterior  urethra  must  not  be  neglected. 

Examination  and  massage  of  the  prostate  reveal  lesions  in  tliat  organ 
as  in  chronic  urethritis ;  but  in  view  of  the  freshness  of  the  infection  this 
examination  should  be  conducted  with  the  utmost  gentleness. 

Diagnosis    of   the   Distribution    of    Chronic    Urethritis 

Since  it  is  not  my  custom  to  use  the  urethroscope  in  the  diagnosis  of 
gonorrhea  except  in  rebellious  and  protracted  cases,  I  prefer  to  describe 
the  routine  method  of  examination  that  T  follow  at  the  patient's  first 
visit,  leaving  the  urethroscopic  diagnosis  for  subsequent  discussion. 
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Upon  accurate  diagnosis  depends  the  patient's  prospect  of  cure,  and 
such  diagnosis,  even  without  urethroscopy,  may  require  several  exam- 
inations. 

The  patient  presents  himself  with  a  history  of  chronic  or  relapsing 
urethral  discharge,  with  shreds  or  pus  in  tlie  urine,  or  with  various 
sexual  or  painful  symptoms. 

The  First  Examination. — Tlic  examination  for  gonococci  al- 
ready described  may  take  first  or  second  place.  The  routine  examination 
of  the  lesion  is  as  following : 

I.  The  meatus  is  examined  for  discharge  (and  a  smear  taken  for 
microscopic  examination)  and  inflammation,  the  urethra  for  nodules  of 
periurethral  infiltration,  the  testicles  for  evidence  of  epididymitis. 

II.  The  patient  then  urinates  in  two  glasses,  as  described  in  Chap- 
ter II. 

III.  The  bladder  is  then  filled  through  a  catheter  with  a  measured 
amount  of  1 :  10,000  silver-nitrate  solution.  The  presence  of  residual 
urine  is  noted. 

IV.  Prostate  and  vesicles  are  then  massaged ;  any  expressed  secre- 
tion is  caught  upon  a  slide  for  examination. 

V.  The  patient  then  empties  the  bladder  into  two  glasses,  if  no 
secretion  has  been  expressed  by  massage ;  otherwise  into  one.  If 
residual  urine  is  suspected,  this  is  verified  by  measuring  the  amount 
passed. 

From  this  examination  we  glean  the  following  diagnostic  points : 

Anterior  Urethritis. — Usually  pus  at  meatus.  Second  flow  of  urine 
clear.  No  abnormality  felt  in  prostate  or  vesicles.  Normal  secretion 
from  these  organs  expressed  or  in  silver-nitrate  solution. 

Posterior  UretJiritis. — No  pus  at  meatus,  unless  there  is  anterior 
urethritis  as  wcll.^  Second  flow  of  urine  may  be  clear  or  cloudy.  Pros- 
tate and  vesicles  feel  normal,  but  in  their  secretion  (expressed  or  cen- 
trifuged  from  first  glass  of  silver  solution)  there  is  pus. 

Prostatitis. — Same  as  posterior  urethritis  except  that  indurations  or 
abnormalities  of  contour  are  usually  discerned  in  the  prostate  and  the  ex- 
pressed secretion  is  purulent.     There  may  be  residual  urine. 

Vesiculitis. — Same  as  prostatitis,  except  that  vesicles  are  distended 
or  indurated.  Vesiculitis  without  palpable  change  in  the  vesicle  is  al- 
ways overlooked.  Just  as  there  is  always  prostatitis  with  vesiculitis,  so 
there  is  often  impaljiable  vesiculitis  with  prostatitis.  The  attempt  to 
distinguish  the  expressed  secretion  of  the  two  is  likely  to  prove  mis- 
leading, for  though  a  large  part  of  the  vesicular  secretion  floats  in  urine, 
pus  from  the  vesicle,  like  pus  from  the  prostate,  sinks. 

*  Clinically  there  is  almost  always  enough  anterior  urethritis  to  produce  a  morning 
drop. 
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^^Inrfiire. — Marked  stricture  (>l)slrn('ts  or  pi-eveiits  the;  passaj^e  of 
the  catheter.  Slight  stricture  is  not  diaiiiiosed  until  a  subsequent  exam- 
ination. Cicatricial  or  prostatic  ohsti'uction  at  the  neck  of  the  bladder 
gives  residual  urine. 

Cystitis. — It  is  probable  that  some  inflammation  of  the  bladder,  or 
at  least  of  the  trigone,  exists  whenever  the  seccmd  flow  of  urine  is  puru- 
lent. But  this  cystitis  is  a  negligible  quantity  that  disappears  long  be- 
fore the  posterior  urethritis  is  cured.  Retention  cystitis  is,  of  course, 
important. 

PyeJonephritis. — The  diagnosis  of  gonorrheal  pyelonephritis  offers 
no  peculiar  difficulties  (Cf.  p.  376).  The  renal  colic  due.  to  vesiculitis 
and  the  lumbar  pain  due  to  epididymitis  are  readily  distinguished  by 
the  physical  examination. 

Object  of  this  Method  of  Examination. — The  object  of  this  exam- 
ination is  to  obtain  the  maximum  of  information  about  the  patient  while 
doing  him  the  least  possible  harm.  By  it  the  precise  lesion  in  the  an- 
terior urethra  is  not  as  accurately  determined  as  though  the  bulbous 
bougie  and  urethroscope  were  used.  But  the  risk  of  stirring  up  a  ure- 
thra whose  temper  is  not  known,  as  well  as  the  rarity  of  lesions  requiring 
urethroscopic  diagnosis,  warrants  deferring  this  more  precise  examina- 
tion to  a  subsequent  date  (the  following  day,  if  the  patient  cannot  be 
kept  under  observation,  but  preferably  after  a  few  days  of  treatment, 
unless  the  case  is  very  chronic  and  has  already  been  put  through  every 
sort  of  treatment  by  others). 

The  object  of  filling  the  bladder  with  silver  nitrate  is  to  provide  an 
antiseptic  to  wash  the  urethra  clean  and  a  fluid  from  wdiich  the  prostatic 
secretion  may  Ijc  r(\adily  centrifuged. 

Secondary  Examination. — In  order  to  obtain  precise  informa- 
tion as  to  the  condition  of  the  anterior  urethra  one  must  use  an  exploring 
instrument.  I  no  longer  employ  the  blunt  sound.  The  urethrometer  is 
objectionable  because  of  its  rigidity  and  the  difficulty  of  cleansing  it. 
The  urethroscope  is  unnecessary  in  the  first  examination.  The  bulbous 
bougie  is  the  instrument  of  choice. 

The  largest  bougie  that  will  pass  the  meatus  is  lubricated  and  passed 
gently  into  the  anterior  urethra.  As  it  advances  the  physician  notes  the 
position  of  every  obstruction  and  even  of  every  sensitive  spot  encoun- 
tered. When  it  is  just  entering  the  bulbous  portion  of  the  canal  it  is 
withdrawn  and  the  obstructions  encountered  verified  as  the  instrument 
passes  over  them  again  on  its  way  out.  The  bulb  is  then  carefully  exam- 
ined and  wiped  off  to  discover  traces  of  blood  or  pus  upon  it.  It  is  then 
reintroduced  rapidly  to  the  bulbous  urethra  and,  aided  by  firm  counter- 
pressure  on  the  perineum,  insinuated  into  the  membranous  urethra. 

By  this  examination  we  distinguish  any  stricture  or  erosion  in  the 
anterior  urethra  and  locate  it  with  considerable  accuracy. 
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The  p-eat  difficulty  with  the  examination  is  that  the  hnll)  ninst  he 
24  F.  to  26  F.  in  size,  aiid  the  meatus  is  often  too  small  to  admit  this.  If 
this  is  the  ease,  the  meatus  must  he  cut  (p.  245). 

A  26  F.  hulb  detects  infiltrations  that  do  not  perceptibly  encroach 
upon  the  caliber  of  the  urethra.  If  the  bulb  detects  nothing  and  anterior 
urethritis  is  nevertheless  suspected,  its  presence  is  sho\\m  by  irrigating 
the  anterior  urethra  and  examining  the  return  for  shreds  and  jnis,  or  by 
urethroscojiy. 

Contra-indications  to  the  Method — Acute  relapses  or  complications 
(e.  g.,  in  ])r<»statc  or  testis)  prohibit  instrumental  examination  until  they 
shall  have  passed. 

Inferences  Drawn — The  diagnostic  horizon  is  not  limited  by  physical 
signs.  We  find  by  our  examination  that  the  patient  has  this,  that,  or 
the  other  lesion ;  indeed,  we  usually  find  that  he  has  several  lesions.  But 
l)efore  the  diagnosis  is  really  complete  we  must  know  which  is  the  pre- 
dominant lesion  and  what  part  the  patient's  general  condition  plays. 

The  importance  of  the  predominant  lesion  is  this :  Our  examination 
reveals,  let  us  say,  prostatitis,  anterior  and  posterior  urethritis.  Under 
these  conditions  we  may  feel  confident  that  one  of  these  lesions  is  more 
important  than  the  others ;  is  indeed  the  underlying  lesion  that  keeps  the 
others  going.  It  may  be  that  prostatic  massage  alone  will  cure  the  case 
promptly  and  permanently.  Or  maybe  posterior  permanganate  irriga- 
tion is  required.  Or  perhaps  any  attack  of  the  posterior  urethra  does 
harm  and  the  |)atient  will  recover  on  an  anterior  injecti<m.  Or  dilatation 
may  help.     Or  any  local  treatment  nuiy  irritate. 

These  are  not  theoretic  possibilities  but  practical  facts.  Diagnosis 
of  the  lesion  is  necessary,  but  an  absolute  therapeutic  conclusion  can 
rarely  be  drawn  from  that  diagnosis.  We  must  feel  our  way  and  try 
first  one  treatment  and  then  another. 

Concerning  Shreds. — The  purulent  urine  of  acute  urethritis  does  not 
contain  shreds,  luit  as  the  iuHaunnation  subsides  and  tends  to  become 
localized  little  scabs  form  ujiou  tlie  more  inflamed  areas  and  are  washed 
away  in  the  urine.  These  are  called  shreds  (Tripperfaeden).  To  the 
general  practitioner  shreds  simply  mean  that  the  general  iirflammation 
is  subsiding  or  has  subsided.  When,  day  by  day,  the  urine  shows  less 
pus  and  more  shreds  conditions  are  improving. 

The  trained  eye  recognizes  a  certain  individuality  in  urethral  shreds. 
There  are  five  main  varieties,  any  one  of  which  may  exist  alone  or  all 
together.  They  are:  small  granular  flakes,  threads,  the  tadpole  shred, 
angular  pieces,  cottony  shreds,  and  for  the  most  part  may  be  safely  in- 
terpreted as  follows,  whether  occurring  in  company  with  free  ])us  and 
bacteria  in  the  urine  or  not. 

The  small  granular  flakes,  a  sort  of  urethral  dust,  ar<^  usually  made 
up  of  pavement  epithelium  and  more  or  less  pus  cells   intermingled. 
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Tliov  o(Mior;illy  ('(itiic  from  the  anterior  iir(>tlirii,  are  not  very  heavy,  and 
settle  slowly  in  the  glass. 

The  threads  look  like;  l)its  of  eotton  thread.  They  are  very  white,  of 
greatly  varying  length,  dense  in  strnetnre,  and  settle  at  once.  They  are 
(•()ni])ose(I  of  a  dense  aggregation  of  ])iis  cells.  They  nsually  come  fi-om 
the  anterior  ni'ethra. 

The  tad|)ole  shred  is  a  similar  while  thread  with  a  glohular  heaij. 
It  has  ihe  same  general  characteristics,  and  settles  at  once.  It  means 
that  a  small  exnlcei-ated  or  grannlar  spot  or  an  nlcerated  follicle  exists, 
yi(dding  the  ]ms  that  constitutes  the  head  of  the  tad|)ole,  the  rest  of  the 
shred  fornnng  as  nsual  along  an  inflamed  line  of  urethra  or  in  a  fold  of 
mucous  uKMuhrane.     Such  shreds  often  come  from  the  })osterior  urethra. 

The  angular  broken  pieces  of  irregnlar  size  (not  threads)  are  usu- 
ally an  indication  of  chronic  inflammation  (often  stricture).  They 
settle  quickly. 
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Fig.  44. — Goi.dsciimidt  Urethroscope. 

The  fleecy,  cottony,  filmy  shred  often  seen  single  and  alone  in  other- 
wise nearly  or  absolutely  clear  urine  come  from  the  prostatic  sinus. 
This  filmy  mass  floats  a  long  time  in  the  urine,  and  sometimes  rises  to 
the  top  instead  of  settling  to  the  bottom,  sometimes  dissolving  in  the 
urine.  Microsco]:)ically  it  is  found  to  be  thin  mucus  entangling  in  its 
meshes  leukocytes,  round  cells,  s(]uamous  epithelia,  sometimes  sympex- 
ions,  and  rarely  a  stray  spermatozoon  or  a  few  crystals  of  oxalate  of 
lime,  with  possibly  some  bacteria,  but  never  gonococci. 


Uretheoscopic  Diagnosis 

The  urethroscope  is  often  applied  to  the  diagnosis  of  lesions  of  the 
anterior  urethra,  rarely  to  those  of  the  posterior  uretlira. 

Great  results  are  expected  from  the  use  of  the  Goldschmi<It  urcthro- 


.  45. — Chetwood  Urethroscope.     1,  instrunioiit  in  use  with  cndo.scopic  tube;  2,  same, 
with  wire  specvihnu  in  plnce  of  tube;  3,  Kocli  cold  hvnip;  4,  protected  lamp  used  in  wire 
specuhun  to  avoid  l)urniiip:  the  uretiira;  5,  unprotected  lamp;  6,  apparatus  complete, 
with  batter}';  dimensions,  10  in.  X  5^  in.  X  21  in. 
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scopo,  l)nt.  altlumiili  a  Ijotter  view  of  the  iirotlira  may  1)0  ol)t,aino(l  tliroii^li 
this  iiislriimciit  (  F\<^.  44)  than  thr()Ui!,h  tlic  familiar  mo(l(}l,  no  prac- 
tical advantage  Las  been  proven  for  it  as  yet. 

The  familiar  model  consists  of  a  tn])e  12  cm.  lone;,  size  24  to  '2S  F., 
fitted  witli  an  obturator.  This  is  employed  only  for  the;  antxn-ior  nro- 
thra.  The  Swinbnrnc^  nrethrosco])e  is  employed  for  the  posterior 
nrethra,  of  which  it  only  demonstrates  the  iloor. 

llhimination  may  be  obtained  by  reflected  light  from  a  head  mirror, 
but  special  electric  illumination  is  better.  Some  prefer  an  external 
source  of  illumination  (urethroscopes  of  Leiter  and  Otis).  Others  in- 
ternal illumination  (using  the  Koch  cold  lamps)  (urethroscopes  of  C-het- 
Avood  (Fig.  45),  Valentine,  Pryoi-). 

Urethroscopic  Appearance  of  the  Nornial  Urethra. — The 
navicular  uretlira  is  pale,  giandless,  rigid.  It  shows  a  vertical  slit;  no 
folds  or  stria?.     Upon  the  roof  is  seen  the  opening  of  the  lacuna  magna. 

The  pendulous  urethra  shows  a  cone  of  mucous  membrane  varying  in 
color  from  pale  pink  to  salmon  pink.  The  cone  is  made  by  the  falling 
together  of  the  urethral  walls  beyond  the  end  of  the  urethroscope.  In  it 
are  seen  longitudinal  folds,  four  to  twelve  in  nund)er,  radiating  from 
the  center  to  the  circumference  of  the  field.  Upon  the  mucous  mem- 
brane between  the  folds  are  seen  the  longitudinal,  deep-red  striic.  Upon 
the  urethral  roof  (and  less  frequently  upon  the  floor),  as  the  tube  is 
slowly  withdrawn,  the  crypts  of  Morgagui  pop  into  view,  deep-red  in- 
dentations the  size  of  a  pinpoint,  in  the  mucous  mend^ranc.  The  normal 
ducts  of  Littre's  glands  are  invisible. 

The  bulb  shows  a  somewhat  different  picture.  The  lumen  of  the 
urethra  is  a  lateral  slit  or  the  whole  field  is  occupied  by  the  flat  surface 
of  the  floor  of  the  urethra.  Upon  this  surface  the  ducts  of  Cowper's 
glands  open.  They  are  often  overlaid  by  a  V-shaped  fold  of  mucous 
membrane  (point  inward). 

TJie  memhranous  urethra  is  deep  red,  bleeds  easily,  and  shows  noth- 
ing of  importance. 

The  prostatic  urethra  is  deep  red  and  bleeds  easily.  Upon  its  floor 
is  seen  the  elongated  projection  of  the  verumontanum.  The  mouths  of 
the  sinus  pocularis,  the  ejaculatory  ducts,  and  tlu^  prostatic  ducts  are 
not  often  seen. 

The  Inflamed  Urethra. — Anterior  Uretlira. — When  subacut(^ly 
inflamed  ^  the  surface  is  red  and  velvety.  The  gloss  and  the  brilliant 
red  striic  are  lost.  The  swelling  of  the  mucous  membrane  reduces  the 
number  of  longitudinal  folds.  Patulous  crypt  orifices  are  seen  exuding 
pus. 

Mild  chronic  anterior  urethritis  (soft  infiltration)  shows  much  the 

*  Acute  urethritis  absolutely  contra-indicates  urethroscopy. 
14 
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same  picture.  The  redness  is  not  so  marked,  the  luster  of  the  surface 
may  be  increased,  but  the  stria3  are  lost,  the  folds  reduced,  the  crypts  red, 
patulous,  purulent,  or  cystic. 

Severe  chronic  anterior  urethritis  (hard  infiltration)  in  which  the 
inflammatory  exudate  has  been  largely  converted  into  scar  tissue  shows 
a  gray,  eroded,  lusterless  surface  with  no  stria',  few  or  no  folds.  The 
ducts  of  Littre's  glands  may  project  as  minute  vivid  red  points  in  the 
midst  of  a  mass  of  congestion  (glandular  type)  or  these  red  spots  may  be 
absent  (dry  type).  Sclerotic  white  patches  or  stellate  white  scars  may 
appear  here  and  there. 

Posterior  Urethra. — The  surface  is  red,  swollen,  eroded,  and  may 
show  minute  abscesses.  Redness  and  tumefaction  of  the  verumontanum 
is  the  most  notable  change.  It  may  be  so  enlarged  as  to  fill  the  urethro- 
scopic  field. 


CHAPTER    XVIII 

METHODS    AND   DRUGS    EMPLOYED    FOR   THE    LOCAL 
TREATMENT    OF   URETHRITIS 

Local  treatment  of  the  urethra  is  administered  in  the  following 
ways : 

Injection  with  small   piston  syringe. 
Forced  irrigation  M'itli  piston  syringe. 
Forced  irrigation  with  wall  tank. 
Catheter  irrigation. 
Instillation  of  fluids. 
Instillation  of  ointments. 
Urethroscopic  applications. 
Rectal  treatment. 
Rectal  massage. 
Rectal  irrigation. 

METHODS    EMPLOYED 

Preliminary. — The  patient  should  empty  his  bladder,  if  he  can,  im- 
mediately before  any  treatment  is  applied  to  the  urethra. 

Injection 

The  instrument  employed  is  a  quarter-ounce  glass  or  hard-rub- 
ber syringe.  The  tip  may  be  of  soft  rubber  and  should  be  blunt,  so  as 
not  to  injure  the  urethral  mucous  membrane. 

The  syringe  is  filled  and  its  nozzle  applied  ivitliin  the  lips  of  the 
meatus.  To  accomplish  this  these  lips  must  be  gently  drawn  apart,  the 
nozzle  inserted  snugly  between  them,  and  the  lips  then  carefidly  pressed 
against  the  syringe,  while  the  injection  is  made  by  slowly  depressing  the 
piston. 

The  pressure  upon  the  meatus  should  be  lateral,  not  from  above 
downward.  If  the  fluid  is  to  be  retained  more  than  a  moment  the 
syringe  is  withdrawn  while  the  lateral  pressure  is  continued,  or  the 
fluid  may  be  retained  by  Chetwood's  urethral  clip. 

Excepting  in  the  prophylaxis  of  gonorrhea,  there  is  never  any  reason 
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to  prevent  the  8olnti<in  from  cnterinc;  the  bulbous  ur(>thra  ;  no  pressure 
should  therefore  be  ])ut  upon  the  urethra  at  the  ])en()sc'r()tal  angle.  If 
gently  and  intelligently  performed,  the  injection  ^vill  never  "  light  up  " 
the  posterior  urethra  or  the  epididymis. 

In  the  first  days  of  a  gonorrhea  injections  may  be  repeated  as  often 
as  every  three  hours,  thereafter  not  oftener  than  three  or  four  times  a 
day,  and  in  chronic  gonorrhea  not  oftener  than  once  or  twice  a  day. 

Some  patients  can  voluntarily  relax  the  external  sphincter  and  per- 
mit the  injection  to  flow  into  the  posterior  urethra.  This  may  be  en- 
couraged by  massaging  the  urethra  with  one  hand  while  holding  the 
meatus  with  the  other.  But  this  practice  is  not  without  danger  and 
should  be  employed  only  in  exceptional  cases. 

Forced  Irrigation 

The  motive  force  is  obtained  either  from  a  large  (150  to  200  c.c.) 
piston  syringe  or  from  a  wall  tank  so  arranged  that  it  can  be  lowered  or 
raised  at  will.  The  nozzle  I  employ  on  the  syringe  is  a  soft-rubber  tip 
removed  from  a  glass  urethral  syringe.  For  the  wall  tank,  the  nozzle 
usually  employed  is  some  modification  of  the  Janet's  nozzle,  shield,  and 
cut-oif.  I  employ  the  Chetwood  scissors  and  two-way  glass  nozzle  for 
irrigating  the  anterior  urethra,  the  Swinburne  cut-otf  and  shield  and 
the  Janet  (the  so-called  Valentine)  nozzle  for  irrigating  the  posterior 
urethra.  If  the  whole  urethra  is  to  be  irrigated  I  use  the  latter  ap- 
paratus. 

The  tank  is  more  convenient  than  the  syringe  for  anterior  irriga- 
tion. The  level  of  the  fluid  in  the  tank  should  stand  one  to  two  feet 
above  the  urethra.  For  posterior  irrigation  either  tank  or  syringe  may 
be  employed.  In  order  to  force  the  sphincter  the  tank  must  be  raised 
three  to  five  feet  above  the  urethra.  I  believe  the  sphincter  can  be  forced 
more  gently  with  the  hand  syringe  ^  than  with  the  tank.  With  it  one 
appreciates  and  yields  to  the  varying  pressure  of  the  sphincter,  forcing 
the  fluid  vigorously  only  when  this  resistance  is  overcome.  But,  inas- 
much as  at  least  300  c.c.  should  usually  be  employed  for  a  posterior  irri- 
gation, two  syringefuls  are  needed. 

To  irrigate  the  anterior  urethra  1,000  c.c.  is  generally  used.  This 
is  run  in  and  out  of  the  urethra  by  alternately  a]i))roa('hing  the  nozzle 
and  opening  the  cut-oif  and  removing  the  nozzle  while  closing  the  cut-oif. 
The  force  of  the  inflow  is  gauged  by  the  patient's  sensations,  which 
should  not  be  painful,  and  the  sense  of  urethral  distention  imparted  to 
the  fingers  holding  the  meatus.  The  shield  catches  the  splashing  out- 
flow. 

^  The  Janet,  Janet-Frank,  and  Janet-Hayden  are  the  best. 
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Instead  of  this  slopjiing  way  of  irrigation  I  prefer  to  employ  the 
Chetwood  scissors  shut-off  and  two-way  nozzle. 

The  figures  illustrate  the  nieehanism.  Hot  water  from  a  fountain 
syringe  enters  the  smaller  inlet  tube,  thence  flows  into  an  outside  sealed 
chamber,  and  escapes  through  the  small  perforations  near  the  end.  The 
water  flows  back  aeain  throuch  the  central  tube,  which  is  larger  than  the 


Fig.  46. — Chetwood  Irrigation. 
Filling  the  nozzle. 


Fig.  47. — Chetwood  Irrigation. 
Inserting  the  nozzle. 


combined  holes  of  exit  in  the  external  tube.  Tn  spite  of  this  facility  of 
exit  the  water  does  not  flow  out  of  the  rectum  so  readily  as  it  flows  in, 
and  every  patient  has  to  learn  for  himself  how  to  manipulate  the  end  of 
the  tube  in  order  to  favor  the  outflow  of  the  water,  on  pain  of  giving 
himself  an  enema — no  very  serious  matter. 

The  nozzle  and  scissors  are  attached  and  the  instrument  filled  in  the 
manner  shown  in  Fig.  46.  The  nozzle  is  then  applied  to  the  meatus 
(Fig.  47)  and  the  scissors  alternately  opened  and  shut,  permitting  inter- 
mittent irrigation  of  the  canal. 


Catheter  Irrigation 

The  catheter  is  introduced  as  described  in  Chapter  IV.  If  the  an- 
terior urethra  is  to  be  irrigated  the  catheter  should  be  not  larger  than 
15  F.  and  should  be  introduced  (about  12  cm.)  into  the  bull)ous  urethra. 

If  the  posterior  urethra  is  to  be  irrigated  the  catheter  ( 10  to  18  F.) 
should  be  introduced  until  its  eye  enters  the  bladder  and  a  few  drops  of 
water  flow  away.  As  soon  as  the  bladder  has  thus  been  drained  the 
catheter  is  withdrawal  1  to  2  cm.  into  the  posterior  urethra.  The  fluid 
is  then  introduced  by  tank  or  syringe.  If  the  patient  can  empty  his 
bladder  the  catheter  is  then  withdrawn  aud  the  fluid  urinated  out.  If 
there  is  retention  the  fluid  must  be  withdrawn  by  pushing  the  catheter 
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back  into  the  bladder.     If  tlio  retention  is  slight  either  method  may  be 
followed. 

Instillation 

The  Keyes  or  the  Guyon  instillator  may  be  employed  for  fluids ; 
only  the  former  can  be  used  with  ointments.  The  object  of  instillation 
is  to  place  upon  a  given  portion  of  the  urethra  a  few  drops  of  a  solution 
so  concentrated  that  it  could  not  be  used  over  an  extended  area  or  in 
large  quantity. 

The  instillator  is  introduced  like  a  sound  or  a  woven  catheter.  Inas- 
much as  the  instillation  is  usually  intended  for  the  bulbous  urethra  or 


Fig.  48. — Tip  of  Lvstillator  in  Bulbous  Urethra. 


the  membranous  urethra,  one  should  have  a  clear  idea  of  the  precise 
position  of  the  instrument  as  its  ti])  enters  the  jiosterior  uretlira.  The 
jump  as  it  passes  the  external  sphincter  is  often  quite  palpable;  but  ia 
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case  of  doubt  ono  may  always  fool  coiifidciit  tliat  wlion  tlic  instriimont 
lias  roaoliod  a  jioiiit  in  the  iirotlira  where  its  shaft  rests  without  pres- 
sure at  auy  angle  between  the  perpendicular  and  the  patient's  feet,  its 


Fig.  49. — Tip  of  Instillator  in  Posterior  Urethra. 

point  is  in  the  membranous  urethra  (Figs.  48,  49).  Beyond  this  the 
instrument  should  not  be  introduced.  The  fluid  injected  will  bathe 
the  whole  deep  urethra. 

In  order  to  instill  an  ointment  I  employ  an  antitoxin  syringe  at- 
tached to  the  Keyes  instillator.  The  syringe  must  bo  taken  apart  for 
filling.  I  see  no  peculiar  virtue  in  any  of  the  numerous  ointment  ap- 
plicators that  are  devised  from  time  to  tiuie. 


Urettirosoopic  Applications 

By  means  of  the  urethroscope  one  can  apjily  strong  solutions  on 
swabs  even  more  precisely  than  by  the  instillator.  Some  physicians,  fol- 
lowing the  German  teaching,  employ  this  method  almost  exclusively  in 
the  treatment  of  chronic  urethritis.    I  rarely  employ  it. 
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IvECTAL  Medication 

On  account  of  its  proximity  to  the  posterior  urethra,  the  rectum  has 
always  been  a  favored  receptacle  for  drugs  intended  to  benefit  the  uri- 
nary canal,  especially  when  that  channel  was  too  acutely  inflamed  to 
jiermit  local  applications  directly  to  it. 

Opium  and  antipyrin  to  relieve  pain,  and  ichthyol  and  iodoform  to 
reduce  inflanmiation,  are  the  drugs  in  vogue.  I  have  had  no  luck  with 
any  of  them.  In  my  hands  opium  has  worked  better  when  given  by 
mouth  or  by  hypodermic,  and  rectal  irrigations  of  hot  and  cold  water 
have  proven  much  more  efficacious  than  any  chemical  medication  by  this 
route,  while  massage,  if  permissible,  is  more  efficacious  still. 

Massage. — The  way  to  examine  the  prostate  and  seminal  vesicles 
by  rectal  touch  has  been  described  in  Chapter  I.  Massage  of  these 
organs,  to  be  intelligent,  recpiires  familiarity  with  their  normal  con- 
tour. 

Massage  of  the  vesicles  is  performed  as  follows:  The  finger  is  in- 
troduced as  far  as  possible  above  the  lateral  angle  of  the  prostate.  The 
diseased  vesicle  is  then  palpated.  If  the  finger  recognizes  the  hard  lump 
just  above  the  angle  of  the  prostate  (p.  238),  no  attempt  is  made  to 
rub  this  away,  but  the  vesicle  above  is  pressed  quite  firmly  while  slowly 
withdrawing  the  finger  and  making  very  moderate  lateral  movements. 
This  maneuver  is  repeated  about  a  dozen  times  and  then  repeated  for 
the  opposite  vesicle.  No  perceptible  effect  upon  the  lump  will  result, 
and  usually  no  secretion  will  appear  at  the  meatus. 

If  the  vesicle  is  distended,  the  maneuver  is  the  same  but  the  result 
more  definite.  The  peanut-shaped  mass  becomes  much  less  prominent 
or  even  disappears  entirely,  and  secretion  may  appear  at  the  meatus. 

Massage  of  the  prostate  should  be  performed  after  massage  of  the 
vesicles.  The  maneuver  employed  is  either  a  circular  motion  over  a 
given  spot  or  a  to-and-fro  motion  as  the  finger  is  drawn  from  base  to 
apex  of  the  lobe,  or  a  stroking  motion.  Any  of  these  methods  achieves 
satisfactory  results. 

The  force,  the  time,  the  frequency  of  massage  of  prostate  and  vesi- 
cles are  rather  indefinite.  Our  patients  soon  teach  us  that  no  two  men 
massage  in  the  same  way.  Generally  speaking,  tlie  more  acute  the  in- 
flammation the  more  gentle  should  be  the  rubbing.  ]\lassage  severe 
enough  to  be  very  painful  or  to  make  the  patient  feel  faint  is  only  very 
rarely  necessary  in  intractable  or  relapsing  cases.  In  Vienna  the  routine 
rule  for  chronic  cases  is  to  rub  one  minute  on  each  lobe,  quite  gently, 
and  then  to  express  the  fluid  by  a  few  strokes  on  the  istlimus.  The 
duration  of  massage  is,  in  general,  universally  proportional  to  its  sever- 
ity. Massage  should  be  repeated  not  oftener  than  every  other  day,  not 
less  often  than  once  a  Aveek. 


METHODS  EMPLOYED  201 

Antisepsis. — Inasnmrli  as  (lie  pntstali^  and  vesicles  may  contain 
gonococci,  the  extension  of  whicli  into  the  iiiH^thra  is  quite  likely  to  set 
up  acute  urethritis,  or  other  bacteria  that  niay  cause  bacteriuria,  as  a 
general  rule  the  urethra  should  be  flushed  with  some  antiseptic  after 
massage.  The  easiest  way  to  accomplish  this  is  by  filling  the  bladder 
with  potassium  permanganate  (1:6,000)  or  silver  nitrate  (1:8,000) 
before  the  massage,  and  instructing  the  patient  to  emit  this  afterwards. 
Instillation  of  silver  salts  may  also  be  employed. 

If  the  temper  of  the  urethra  is  well  known  the  antisepsis  may  be 
omitted  in  certain  cases.  It  is  then  better  to  have  the  patient  retain 
some  urine  with  which  to  flush  the  canal  after  massage. 

Irrigation. — Rectal  irrigation  may  be  given  either  by  a  closed  tube, 
the  psychrui^hore,  through  which  the  water  flows  in  and  out,  or  by  a 
double-current  tube.  The  former  is  a  much  neater  instrument  to  use, 
but  it  does  not  impart  so  much  heat  (or  cold)  to  the  patient  as  does  the 
double-current  tube. 

If  no  double-current  tube  is  to  be  had,  Tuttle's  apparatus  may  be 
employed.    It  consists  of  two  large  soft-rubber  catheters,  bound  or  sewed 


Fig.  50. — Chetwood's  Tube  for  Rectal 
Irrigation. 


together,  side  by  side.  The  water  flows  in  through  one,  out  through  the 
other.  When  the  outlet  is  plugged  with  feces,  the  current  is  reversed. 
Of  the  special  tubes,  I  find  Chetwood's  model  (Fig.  50)  more  con- 
venient than  those  of  Kemp  or  Tuttle. 

The  patient  fills  a  two-quart  douche  bag,  attaches  it  to  the  tube, 
hangs  the  bag  so  that  its  elevation  above  the  outflow  shall  be  about 
two  feet,  and  greases  the  tube  with  vaselin.  He  then  seats  himself 
toward  the  back  of  a  privy  seat,  leans  back  against  the  wall,  grasps 
the  tube  with  his  thumb  at  about  its  middle,  opens  the  cut-oif  of  the 
douche  bag  until  the  water  flows  warm  through  the  tube,  and  then 
inserts  the  tube  into  the  rectum  for  about  half  its  length.  He  then 
turns  the  water  on,  and  it  flows  into  the  rectum.  If  it  does  not  re- 
turn through  the  outflow,  he  stops  the  inflow  as  soon  as  the  rectum 
feels  full,  pokes  about  with  the  tube  until  a  gush  of  water  announces 
that  it  is  in  the  right  position,  then  turns  the  water  on  again.     It  takes 


202 


LOCAL  TREATMENT  OF  URETHRITIS 


from  four  to  oiji'lit  attein])ts  before  the  patient  learns  to  do  the  trick 
neatly. 

The  donehe  is  iisnally  employed  once  a  day.  The  fluid  is  salt  solu- 
tion at  a  temperature  of  120°  F.  Exceptionally  cold  water  (50°  F.) 
works  better  than  hot. 

SOLUTIONS    EMPLOYED 

All  solutions  to  be  employed  in  the  urethra  or  bladder  should  be  made 
freshly  with  boiled  water  in  the  manner  described  in  Chapter  III. 

The  following  list  represents  the  solutions  usually  employed,  the 
form  in  which  they  are  most  conveniently  kept,  and  the  strength  in  which 
they  are  usually  dissolved.  A  discussion  of  their  use  follows.  The  list 
might  be  doubled  or  trebled  without  being  exhaustive.  The  remedies 
are  classified  in  a  purely  arbitrary  way.  Manufacturers'  claims  as  to 
silver  content  of  the  organic  compounds  are  disregarded  as  being  of  no 
clinical  importance. 


Name. 


Argyrol 

Novargan 

Protargol 

Albargin 

Potass,  permang 

Silver  nitrate 

Silver  permang 

Silver  iodid 

Hg.  oxycyanid 

Zinc  sulphate 

Zinc  acetat 

Zinc  permang 

Copper  sulphate 

Vegetaljle  astringents 

Ointments  and 

bougies 


Form. 


Crystals 

0 . 2  gm.  tablets. . 
0.5  gm.  powders. 
0.2  gm.  tablets. . 

1  gr.  tablets 

10%  sol 

see  text 

see  text 

0.25  gm.  powder. 

1%  sol 

see  text 

1%  sol 

10%  sol 

see  text 

>  see  text 


Injection. 


5-20%  1 
2-10%  1 
0.25-1% 

0.1-1%' 


10% 


0.5-4% 
0.2-0.5% 


Irrigation. 


3     -10% 

0.5-2% 

0.1-0.5% 

0.05-0.2% 

0.01-0.03% 

0.01-0.02% 


0.03-0.2%, 
0.1-0.5% 


0.05-0.2% 
0.02-1% 


Instillation. 


10-50% 
10-20% 

1-5% 

1-5% 

o.2-io% 


0.5-5% 


/o 


'  Must  be  retained  three  to  ten  minutes  in  the  urethra. 

First  and  foremost,  let  us  condemn  the  use  of  any  local  anesthetic  as 
a  preliminary  to  urethral  injection  in  acute  gonorrhea.  This  masking 
of  the  natural  irritative  reaction  is  an  unwarranted  and  dangerous 
procedure. 

The  Organic  Silver  Salts 

War  still  rages  as  to  the  value  of  the  organic  salts  of  silver.  Thus 
Marshall  and  Neave,^  experimenting  upon  the  Staphylococcus  pyogenes 
aureus,  showed  that  whereas  the  majority  of  silver  salts  experimented 
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with  were  powerfully  bactericidal,  argyrol  showed  no  such  effect. 
Cragin,  comparing  the  effects  of  silver  nitrate,  protargol,  and  argyrol  on 
streptococcus,  Staphylococcus  pyogenes  aureus,  and  gonococcns,  showed 
both  the  latter  to  be  markedly  inefficient  except  against  the  gonococcns, 
wdiich  was  killed  in  thirty  seconds  by  5  per  cent  protargol  and  20  per 
cent  argyrol,  in  three  minutes  by  2  per  cent,  and  in  twelve  minutes  by 
1  per  cent  protargol,  in  twenty  minutes  by  10  per  cent  argyrol.  Bur- 
nett,^ experimenting  on  dogs,  found  that  neither  argyrol  nor  silver 
nitrate  showed  any  power  to  penetrate  the  urethral  mucous  membrane. 
The  report  of  Puckner  -  and  its  discussion  exemplities  the  impracticabil- 
ity of  classifying  these  salts  by  any  laboratory  standard. 

The  only  standard  is  that  of  the  clinic.  The  clinic  decides  that  the 
organic  silver  salts  are,  by  virtue  of  their  power  to  destroy  gonococci  and 
their  relative  lack  of  irritation  to  the  urethral  mucous  membrane,  the 
best  remedies  against  acute  gonorrhea,  and  useful  in  chronic  gonorrhea 
in  proportion  as  the  urethra  is  hypersensitive  and  irritable  to  other 
remedies.  But  in  nongonorrheal  or  postgonorrheal  urethritis,  acute  or 
chronic,  the  organic  silver  salts  are  useless. 

Argyrol  is  the  least  irritating  of  these  remedies,  and  is  accordingly 
the  most  useful  in  acute  gonorrhea.  Yet  even  argyrol  may  irritate.  I 
have  seen  three  patients  who  could  not  employ  it,  and  two  others  with 
prostatic  abscess  due  to  its  intemperate  use.  Yet  argyrol  is  so  filthy  that 
one  gladly  employs  one  of  the  other  salts  in  its  stead  as  soon  as  the  ure- 
thra will  permit.  The  stains  of  argyrol  luay  be  removed  by  immediate 
washing  or  by  ]irolonged  soaking  in  1 :  500  corrosive-sublimate  solution. 

Novargan  is  aluiost  as  unirritating  as  argyrol  and  much  cleaner. 
Its  value  has  not  been  sufficiently  tested  as  yet,  but  it  seems  somewhat 
less  efticiout  than  argyrol. 

Protargol  is  fully  as  efficient  as  argyrol,  but,  in  efficient  strength, 
much  more  irritating. 

Albargin  is  efficient,  Init  somewhat  more  irritating  than  protargol. 

AsTRrN(;ENT  Antiski'tk!   Tnorgaxio   Co:Mrouxi>s 

The  above  clumsy  title  best  describes  a  group  of  drugs  that  vary 
widely  in  usefulness  and  antiseptic  power,  but  possess  the  counuou  })rop- 
erty  of  healing  the  inflamed  urethra — a  property  only  inadequately  ex- 
pressed by  the  word  "  astringent." 

Astringent  properties,  in  the  eheuiical  sense,  are  claimed  for  the 
organic  silver  compounds;  but  these  exhiljit  very  faint  healing  power 
when  applied  to  the  urethra. 

^  Am.  Assoc,  of  G.-U.  Surgeons,  1903. 

^  Jour,  Amer.  Med,  Assoc,  October  20,  I'JOfJ, 


204  LOCAL  TREATMENT  OF  URETHRITIS 

Potassium  Permanganate. — Given  but  a  single  drug  for  the 
local  treatment  of  gonorrhea,  permanganate,  as  it  is  familiarly  called, 
would  he  our  choice.  For  the  irrigation  treatment  of  acute  gonorrhea 
its  virtues  are  exceeded  only  by  those  of  the  organic  silver  salts.  It  is 
our  best  remedy  to  hasten  the  cure  of  a  declining  gonorrhea.  It  equals 
nitrate  of  silver  as  a  preventive  of  infection  when  sounds  are  passed  or 
the  prostate  rubbed.  It  is  preeminent  in  the  treatment  of  nonspecific 
and  chronic  urethritis.  Yet  it  has  its  limitations.  It  achieves  the  best 
results  when  employed  in  weak  (1:  3,000  to  1:  8,000)  solutions  and  in 
large  quantity,  as  an  irrigation.  As  an  injection  for  the  anterior  urethra 
it  is  distinctly  inferior  to  many  other  drugs. 

The  statement  often  made,  that  while  gonococci  are  present  in  the 
urethra  silver  salts  should  be  employed,  and  after  they  have  disap- 
peared permanganate  resorted,  to,  is  a  misleading  half  truth.  The  or- 
ganic silver  salts  are,  it  is  true,  preeminent  as  slayers  of  the  gonococcus, 
but  the  inorganic  silver  nitrate  and  j^otassium  permanganate  are  useful 
for  all  sorts  of  urethritis,  except  the  most  acute,  whether  gonococci  be 
present  or  not. 

Silver  Nitrate. — On  the  general  utility  list  silver  nitrate  stands 
second  only  to  potassium  permanganate.  It  has  not  served  me  well  in 
the  abortive  treatment,  and  no  one  now  uses  it  in  advancing  acute  gon- 
orrhea, excepting  as  an  instillation  for  hyperacute  posterior  urethritis. 

It  is  useless  for  anterior  urethral  irrigation  or  injection.  But  for 
posterior  irrigation  in  urethritis  it  is  almost  as  efficient  as  permanganate, 
and  in  cystitis  it  quite  equals  permanganate,  and  in  nongonorrheal  cases 
surpasses  it  in  efficiency.  Moreover,  for  instillation  and  urethroscopic 
application  silver  nitrate  is  used  almost  exclusively. 

Silver  Permanganate. — This  salt  is  made  by  adding  silver  ni- 
trate to  potassium  permanganate.  To  500  c.c.  of  1 :  8,000  solution  of 
the  latter  I  usually  add  from  six  to  ten  drops  (minims)  of  a  10-per-cent 
solution  of  the  former. 

I  have  found  it  useful  only  as  a  posterior  irrigation  in  chronic  cases, 
as  an  alternative  for  either  of  its  components  alone. 

Silver  lodid. — This  salt  was  introduced  by  Sitcr  and  Uhle.^  It  is 
employed  in  a  10-per-cent  emulsion  in  mucilage  of  quince  seed.  It  does 
not  appear  to  be  useful  in  chronic  gonorrhea,  and  the  claims  made  for  it 
in  the  treatment  of  acute  gonorrhea  have  not  been  widely  verified  as  yet. 
I  have  not  employed  it. 

For  the  treatment  of  chronic  cases: 

The  urethra  must  be  completely  fdled  with  the  iiijeetion  through  a 
blunt  nozzle  syringe  at  least  three,  and  if  convenient  four,  times  dail}', 

'  Univ.  Pa.  .Med.  Bull.,  May,  l<)0o. 
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eat'li  time  alter  iwiiialioii.  To  eoiuplelely  lill  llie  eaual  at  least  three 
syringefuls  of  the  jn-ej)araii()ii  ar(!  needed,  between  eaeli  iiijeetiou  the 
meatus  beini>;  ]ield  closed.  Tlie  iluid  is  retained  in  the  urethra  for  two 
or  three  niijiutes.  He  is  instructed  to  return  twice  weekly  for  total  blad- 
der irrigation  (with  1:  10,000  ])ernum<2:anate  solution)  as  at  the  iirst  visit. 
(La  KNuiue.)  ' 

Mercury  Oxycyanid. — The  cyanate  or  oxycyanid  of  mercury  is 

hiiihly  spoken  of  by  Euro])ean  writers  for  the  treatment  of  nongonorrheal 
urethritis,  1  have  repeatedly  tried  it  and  found  it  excessively  irritating 
and  singularly  inefficient. 

The  Zinc  Salts. — The  zinc  salts  have  been  little  used  except  as 
injections  for  the  control  of  chronic  anterior  urethral  discharges.  They 
rarely  cure,  but  they  control  the  discharge  better  than  any  other  remedy 
and  are  thus  of  great  assistance  by  the  encouragement  and  sense  of  clean- 
liness they  impart  to  the  patient  (but  not,  it  is  to  be  hoped,  to  his 
physician),  while  giving  nature  and  the  more  efficacious  local  treatments 
time  to  effect  a  cure. 

Zinc  sulphate  is  the  most  popular  of  these  salts.  It  is  usually  em- 
ployed  in  a  1-per-cent  solution  or  even  stronger,  though  I  fancy  it  is  as 
efficacious  in  much  greater  dilution. 

Zinc  acetate  is  in  my  hands  the  most  efficacious  of  the  zinc  salts.  I 
em]iloy  the  following  formula  almost  without  variation.  The  combimi- 
tion  throws  down  an  insoluble  zinc  sul})liate  which  helps  to  retain  the 
acetate  in  the  urethra. 

I>   Zinci  sulph 00,2  gm.  gr.  iij  ; 

Liq.  plumbi  subacetat.  dil ad  100.0  c.c.  o  iij- 

M.  Shake. 

Zinc  permanganate  is  a  hygroscopic  salt  and  is,  tlierefore,  best  kept 
in  solution.  At  a  strength  of  1 :  2,000  it  is  extremely  efficacious ;  some- 
times more  so  than  the  acetate.  It  is  possible,  but  apparently  unneces- 
sary, to  use  it  in  much  stronger  solution. 

Other  Astringents.  —  The  following  composite  pn^jnirations  are 
recommended  by  vai'ious  authors,  as  follows: 

^   Ilydrarg.  chlorid.  corrosive gr.  ss; 

Acidi  earbolici gr.  xii ; 

Zinci  sulphocarbolate gr.  xii  to  3  j  ; 

Boroglycerid  (25  ])er  cent) o  ij  5 

Aquae q.s.  ad  o  vj. 

(White  and  Martin.) 

1  Tfierap.  Gaz.,  1906,  xxiii,  725, 
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^   Zinc  acetate   ]  gg  „,j.  ^^ . 

Acid  tannic   j 

Aqua3  rosai o  ]v. 

(Ibid.) 

I^   Zinci  sulphatis    gr.  xv  ; 

Plumbi  acetatis gr.  xx ; 

Tr.  opii.  I    r^r^  5  ij  . 

Tr.  cateeliu   j 

Aqnai ad  o  vj. 

(Broil.) 

I^   Zinci  sulphatis.  )  ._.,.. 

-^  ,        ,  r   aa  gr.  1 V.  ad  gr.  xi]  ; 

Pulv.  alnm  j  b     j  b        j  ' 

Acid  carbolic gi'-  jv ; 

Aquae    o  jv. 

(Ultzmann.) 

^   Zinci  sulphatis gr.  xij  ; 

Resorcin    gr.  xxjv ; 

Aquae o  jv. 

(Morton.) 

I^   Acidi  nitrici    TTt  iij  to  xv ; 

Aquas   o  viij. 

(Baumann.) 

^   Cupri  sulphatis 0.20  gi'-  iij  ; 

Alum  crud 1.00  gr.  xv ; 

Aqu»   200.00  5  vij. 

(Kreissl.) 

Copper  Sulphate — This  salt  is  so  irritating  that  it  is  little  used. 
But  it  seems  to  have  decidedly  beneficial  effects  upon  intractable  chronic 
urethritis.  When  all  else  fails,  copper  sometimes  succeeds.  But  it  must 
not  be  employed  upon  oversensitive  or  nervous  patients. 

Vegetable   Astringents 

The  vegetable  astringents  are  legion.  Abuost  every  known  fluid, 
from  hot  and  cold  water  to  tea  and  claret,  has  been  employed  in  the 
course  of  a  gonorrhea  that  terminated  in  a  cure.  These  remedies  are 
only  employed  as  injections  in  chronic  or  nongonorrheal  urethritis  as 
substitutes  for  the  zinc  salts.     I  am  not  enthusiastic  over  anv  of  them. 
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The  followiiif^  are  advised: 

I^    Extr.  liydi-ast.  i\.'  ) 

]]isumtli  snbearl).  > afi  ->  vj ; 

Boroglycerid  (25  per  coiit)  j 

Aqiuie  destill ad  o  vj. 

(White  and  Martin.) 

^   Ichtlijol iir.  XX  to  3  jss ; 

Aqme (j.-s,  ad  5  jv. 

(Baumann.) 

I^   Berberine  hydrochlorate    gr.  v ; 

Aqua^    o  viij. 

(Belfield.) 

Ointments  and  Drugs 

The  application  of  urethral  medication  in  an  oily  or  greasy  form 
has  seemed  to  many  an  ideal  way  of  treating  chronic  urethritis.  Re- 
sults have  generally  fallen  below  expectations.  I  have  derived  no  ad- 
vantage either  from  ointments  or  soluble  bougies.  Young,-  who  has 
reviewed  the  subject  exhaustively,  employs  lanolin  as  excipient  and  uses 
the  following  formuhe: 

For  cases  with  marked  epithelial  changes,  salicylate  acid  (0.5  to  1 
per  cent). 

For  "  less  severe  cases,"  iodoform  (10  per  cent),  silver  nitrate  (1  to 
2  per  cent),  or  boric  acid  (10  per  cent). 

For  cases  with  considerable  glandular  involvement,  protargol  (2  to 
5  per  cent),  or  bichlorid  of  mercury  (1:10,000),  or  formaldehyd 
(1:5,000). 

Janet,  Caspar,  Finger,  and  Bazy  are  among  the  other  advocates  of 
the  method. 

Formula'  similar  to  the  above  are  made  up  as  suppositories,  to  be  in- 
serted into  the  anterior  urethra.  I  have  not  found  them  as  useful  as 
injections. 

'  The  "colorless"  preparation  is  advised,  but  since  this  has  been  shown  to  be  but 
a  dilution  of  the  colored  drug,  it  seems  better  not  to  employ  it.  Hydrastis  leaves  an 
indelible  yellow  stain  on  linen. 

2  Johns  Hopkins  TIosp.  Reports,  1900,  XTTT,  115. 


CHAPTEE  XIX 

SYSTEMIC    TEEATMENT    OF   ACUTE   UEETHRAL   GONORRHEA 

The  efficacy  of  the  silver  albuminates  in  repressing  urethral  gon- 
orrhea leads  many  practitioners  to  forget  the  old  "  methodic  "  treatment, 
the  sole  reliance  of  our  fathers.  The  methodic,  or  systemic,  treatment  of 
acute  gonorrhea  has  indeed  been  relegated  to  second  place ;  yet  it  is  still 
important,  not  only  when  repressive  local  treatment  is  inapplicable,  but 
also  as  an  accessory  to  this  local  treatment.  The  hygienic  and  dietetic 
part  of  the  treatment  is  of  the  utmost  importance.  If  disregarded,  the 
best-directed  efforts  may  miscarry. 

CLEANLINESS 

The  parts  should  be  washed  as  often  as  required,  soap  and  warm 
water  being  as  good  as  an  antiseptic  solution  and  more  readily  at  hand. 
The  discharge  should  l)e  kept  from  smearing  the  underclothing.  If  the 
foreskin  is  long  a  little  absorbent  cotton  may  be  tucked  into  its  orifice 
and  renewed  after  each  urinary  act,  or  the  glans  penis  may  be  thrust 
through  a  slit  in  the  center  of  a  small  square  of  gauze  until  the  slit  lies 
snugly  behind  the  corona  glandis;  thus  held  in  place,  the  gauze  is  folded 
forward  over  the  glans  penis,  covered  by  replacing  the  foreskin,  and  left 
puckered  up  and  long  enough  to  protrude  in  a  bunch  in  front  of  the 
preputial  orifice.  If  the  prepuce  is  short,  an  apron  of  old  cotton  or 
linen  doubled  may  be  fastened  to  a  string  about  the  waist  or  pinned 
to  a  suspensory  bandage,  and  the  entire  genitalia  wrapjjed  up  in  this; 
or  one  of  the  penis  bags  furnished  by  the  sho])s  may  be  employed, 
the  bottom  to  be  ke]it  supplied  with  renewed  ]i()rtious  of  absorbent 
cotton. 

Inasmuch  as  suspension  of  the  testicles  is  advisable  as  a  preventive 
of  epididymitis,  a  "  jock-strap  "  should  be  worn.  This  acts  incidentally 
as  a  bag  to  contain  the  gauze  or  cotton  garnishing  the  meatus. 

Finally,  the  patient  must  be  told  the  danger  to  his  eyes  from  con- 
tamination with  his  urethral  pus,  and  cautioned  to  touch  the  genitals  as 
little  as  possible  and  to  irnsh  Jiis  hands  thoroughly  with  soap  and  ivatcr 
every  tunc  he  has  touched  his  penis. 
208 
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DIET 


TLo  rigorous  diet  usually  pi'cscribcd  excludes  all  alcohol,  spices, 
rich  and  indigestible  sauces  and  foods,  fruit,  coffee,  tea,  and  sparkling 
wat(>r.  1  have  found  it  of  no  benefit  to  the  patient's  urethra  to  be  so 
strict,  and  a  great  encoui-agenient  to  his  mind  to  permit  a  greater  lati- 
tude. Alcohol,  spices,  and  condiments  must,  of  course,  be  prohibited, 
and  it  is  well  to  s])e('ifv  ale,  beer,  cider,  and  ginger  ale,  hesides  insisting 
that  any  substance  which  burns  the  palate  as  it  enters  the  body  will  burn 
tJK^  urethra  as  it  issues  forth  (we  speak,  of  coui-sc,  of  chemical,  not  of 
physical  heat).  Indigestion,  whether  from  overeating  or  from  indis- 
creet eating,  is  harmful,  and  fruits,  especially  hnnons  and  grape  fruit, 
as  well  as  asparag-us,  are  apparently  irritating  unless  eaten  in  modera- 
tion. But  there  is  no  reason  to  prohibit  these  absolutely  nor  to  prohibit 
tea  or  coffee  at  all.  Some  sparkling  waters,  such  as  Vichy  Celestins,  are 
distinctly  beneficial. 

REST 

Physical  rest  is  most  im])ortant.  Were  it  possible  for  the  business 
of  the  world  to  be  transacted  with  all  the  sufferers  from  acute  gonorrhea 
in  bed,  and  were  rest  in  bed  not  the  very  worst  thing  for  the  state  of  mind 
of  these  same  sufferers,  it  would  be  wiser  to  j^lace  them  all  upon  their 
backs.  But,  taking  the  world  as  it  is,  the  best  plan  is  to  urge  each  patient 
to  rest  as  much  as  may  be ;  to  ride  rather  than  to  walk,  to  sit  rather  than 
to  stand.  Railroad  and  automobile  trips  seem,  however,  a  peculiarly 
injurious  form  of  locomotion. 

SEXUAL    HYGIENE 

During  the  acute  stage  absolute  continence  is  (»ss(^ntial,  and  this 
should  be  extended  at  least  two  weeks  after  the  cessation  of  all  discharge, 
with  the  avoidance  of  anything  liable  to  induce  sexual  excitement — asso- 
ciation with  women,  racy  books  and  ])ictures,  erotic  thoughts  et  id  (jeniis 
omne. 

Such  is  the  general  rule ;  yet  1  have  known  patients  accustomed  to 
frequent  sexual  intercourse  to  be  constantly  distressed  by  painful  erec- 
tions unless  they  relieved  their  sexual  tension  by  cohabitation  (with  a 
condom).  Such  license  is  exti-emely  risky.  Alassage  of  the  prostate  and 
vesicles  cannot  replace  it. 

DILUENTS 

The  ])atient  should  drink,  between  meals  if  he  is  dyspeptic,  about 

eight  glasses  of  water  a  day.     Ordinary  drinking  water  suffices,  but,  if 

he  can  afford  it  and  it  does  not  prove  too  diuretic,  an  alkaline  diluent, 

such  as  Vichy  Celestins,  is  preferable. 
15 
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But  here  ai>;iiu  eominon  sense  nmst  teiii])er  roiitino  practice.  In 
acute  gonorrlieal  cystitis  and  in  very  acute  jjosterior  urethritis  more 
liarin  nuiy  he  done  hy  the  nniscuhu'  straininj;'  attending-  the  frequent 
I'ejietition  of  the  urinary  act  than  is  atoned  for  hy  any  amount  of  dilu- 
tion of  the  urine. 

INTERNAL    MEDICATION 

The  drugs  that  may  be  effectively  exploited  to  comhat  acute  urethral 
inflammation  belong  to  five  orders : 

I.  Urinary  antiseptics. 

II.  Alkalies. 

III.  Demulcents. 

IV.  Anodynes. 

V.  Balsamics. 

I.  Urinary  Antiseptics 

Urinary  antiseptics,  such  as  hexamethylenamin,  methylene  blue, 
salol,  benzoic  acid  and  the  benzoates,  boric  acid  and  the  borates,  have 
little  influence  upon  acute  urethral  inflanmiation.  Theoretically,  they 
ought  to  be  of  paramount  importance,  since  suppuration  is  a  process  al- 
ways associated  with,  indeed  caused  by,  germs  of  one  sort  or  another; 
but  practically  these  substances,  so  valuable  in  suppurative  conditions 
of  the  urinary  tract  above  the  bladder,  are  nearly  useless  below  that 
point,  whether  because  their  bactericidal  elflciency  is  slight,  or  because 
their  sojourn  in  contact  with  the  inflamed  urethral  wall  is  limited,  or 
because  the  bacteria  are  shielded  from  the  antiseptic  action  of  the  medi- 
cated urine  by  the  tissues  in  which  they  lie.  The  value  of  hexameth- 
ylenamin and  of  methylene  blue  in  acute  gonorrhea  has  been  vaunted. 
In  my  opinion  it  is  slight;  so  slight  that  it  does  not  deserve  consid- 
eration. 

II.  Alkalies 

The  virtue  of  alkalies  in  the  treatment  of  urethral  inflammations  de- 
pends rather  upon  the  condition  of  the  urine  than  upon  the  grade  of 
the  inflammation.  The  urine,  normally  acid  and  often  dense,  is,  ipso 
facto,  harmful  except  in  so  far  as  it  washes  the  urethra,  and  the  alkali 
is  negatively  a  very  good  thing,  but  good  only  when  required  to  counter- 
act acidity.  In  other  words,  there  is  no  s]iecific  action  whatsoever  in 
the  alkalies.  They  do  not  in  the  least  control  suppurati(m.  If  one  had 
two  burned  hands,  and  placed  one  of  them  in  vinegar  and  water  and  the 
other  in  a  watery  solution  of  bicarbonate  of  soda,  he  would  doubtless 
prefer  the  sensations  experienced  in  the  hand  immersed  in  the  mild  al- 
kali, and  so  it  is  with  ihc  urethra. 
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Patients  bavins;  normally  l)lan(l,  alkaline,  dilute  nrine,  and  there 
are  many  such,  stand  in  no  need  of  alkalies,  aud,  indeed,  nuiy  occasion- 
ally bo  injured  by  them,  by  indigestion  or  by  having  the  urine  rendered 
too  alkaline. 

When,  however,  the  urine  is  brown,  dense,  overacid,  a  fortiori  if  it 
contains  uric-acid  crystals  which,  whirled  along  in  the  escaping  torrent, 
act  as  a  sandd)last  upon  the  s(>nsitiv(i  urethra,  an  alkali  is  balm  indeed, 
and  often  ahme  (piite  capable  of  affording  material  comfort. 

Ibil  there  an;  certain  conditions  to  its  iis(>  c^ven  in  these  cases,  a 
routine  employment  indicating  carelessness  or  incom]K'tencc  on  the  part 
of  the  surgeon.  Thes(»  conditions  are  easily  formulated.  When  the 
urine  is  acid  an  alkali  is  indicated.  If  the  urine  be  also  dense  a  di- 
uretic alkali  is  called  for;  if  light  (sp.  gr.  1.015  or  thereabouts),  the 
diuretic  quality  is  not  needed.  If  the  urine  be  alkaline,  no  alkaline 
medicine  is  needed,  for  dilution,  if  required,  can  be  produced  by  other 
means. 

Alkalies  produce  the  greatest  effect  relative  to  the  size  of  the  dose, 
if  administered  toward  the  end  of  the  second  hour  after  eating. 

Bicarhonate  of  soda  is  the  mildest  of  the  alkalies.  Its  chief  virtue 
is  that  it  aids  digestion,  while  the  other  alkalies  impede  digestion  more 
or  less.  Dose,  0.50  to  1  gram.  It  is  often  prescribed  inider  the  form 
of  tablets. 

Siveet  sinrits  of  niter  (spts.  etheris  nitrosi)  is  notable  for  its  ano- 
dyne rather  than  its  alkaline  properties.  It  is  chietiy  employed  for  the 
slight  irritation  of  the  bladder  so  common  in  women. 

Potassium  citrate,  Potassium  acetate,  Liquor  potassa\ — These  three 
salts  are  enijjloyed  more  than  any  others  as  urinary  alkalinizers.  The 
citrate  is  the  most  efficient  as  an  alkali,  but  irritates  some  stonuichs,  the 
liquor  the  most  anodyne,  the  acetate  the  most  diuretic.  Therefore  the 
liquor  is  most  useful  in  acute  cases,  and  the  citrate  in  chronic  cases.  The 
acetate  is  a  stronger  diuretic  than  the  citrate,  but  I  have  found  it  also 
more  irritant  to  the  stomach.  The  dose  of  each  drug  is  about  0.5  gram 
in  a  considerable  quantity  of  water.  The  disagreeable  taste  of  the  licpior 
is  well  disguised  by  sirup  of  cinnamon. 

Bromid  of  potassium  acts  as  an  alkali  and  is  sometimes  efficient  in 
controlling  the  smarting  u|)on  urination. 

ITT.  Demulcents 

Demulcents  are  much  h^ss  used  now  than  form(n-ly,  but  occasionally 
are  comforting  when  cond)ined  with  an  alkali.  To  this  class  belong  flax- 
seed tea,  gum  water  and  elmdiark  water,  the  vari<»us  teas  of  tiuid  ex- 
tracts made  from  buchu,  ])areira  brava,  nva  ursi,  triticum  repens,  and 
cornsilk. 
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IV.  Anodynes 

Anodynes  arc  called  for  to  moderate  pain  on  urination,  and  for  this 
Lromid  of  potassium  or  the  tincture  or  fluid  extract  of  hyoscyamus  gen- 
erally snthces.     A  favorite  old-fashioned  prescription  is: 

1^   Liq.  potassie 8.00-25.00  gr.  •"  ij-vj ; 

Tr.  hyoscyaud 15.00-35.00  ''  .5  ss-j  ; 

Svr.  cinnamon  .  .  .q.  s.  ad  100.00  "  .5  iij. 

M. 

Sig. — Teaspoonf ul  in  water  two  hours  after  each  meal. 

Tor  intense  chordec  lupulin  in  doses  of  2  to  4  grams  taken  npon  re- 
tiring is  sometimes  effective,  or  a  similar  dose  of  the  hromid  of  potas- 
sium. The  coal-tar  products  are  useless.  Codein  feehle,  opium  risky. 
Hot  water  is  a  good  preventive,  cold  water  a  quick  relief  (as  stated  be- 
low).   The  patient  should  sleep  lightly  clad  in  a  cool  room. 

For  Painful  Urination. — The  anodyne  mixture  given  above  is  excel- 
lent. Codein  or  bromids  may  be  added  for  a  severe  case  of  acute  cystitis. 
It  is  an  advantage  to  instruct  the  patient  suffering  from  this  complica- 
tion not  to  empty  his  bladder  completely,  but  to  let  the  last  of  the  urine 
dribble  away  without  the  aid  of  the  distressful  piston  stroke.  The  in- 
struction is  hard  to  follow,  but  it  may  afford  great  relief.  The  uses  of 
water  in  this  connection  are  mentioned  below.  The  role  of  the  prostate 
must  not  be  forgotten,  and  if  all  else  fails,  local  treatment  (p.  230)  or 
even  operation  may  be  resorted  to. 

Hot  water  is  of  value  in  various  ways.  "When  the  pain  on  urination 
is  intense  it  may  be  somcAvhat  moderated  by  immersing  the  penis  in  very 
hot  water  and  urinating  into  it.  Prolonged  soaking  of  the  penis,  just 
before  retiring,  in  water  as  hot  as  can  be  borne,  will  often  prevent  or 
moderate  chordee  during  the  night. 

A  Itot  hip  hath  is  full  of  comfort  for  the  patient  with  any  form  of 
acute  prostatic,  vesical,  or  seminal  vesicular  inflammation.  Such  a  bath 
may  be  repeated  every  few  hours.  It  should  be  short,  not  lasting  more 
than  five  minutes.  The  temperature  of  the  water  to  begin  with  should 
be  near  104°  F.,  and  after  the  patient  is  in  the  bath  more  hot  water 
should  be  added  until  the  temperature  of  the  bath  is  as  high  as  he  can 
tolerate. 

Iced  icatev  is  useful  when  the  penis  is  erect  and  in  chordee,  but  not 
when  the  penis  is  relaxed  before  retiring,  as  this  rather  encourages  erec- 
tion later  in  the  night.  In  chordee  the  patient  naturally  urinates  at 
once,  if  he  can,  a}id  then  by  pouring  iced  water  over  his  turgid  and  un- 
ruly member,  or  by  placing  it  alongside  a  cold  piece  of  metal,  he  strives 
to  reduce  it  to  subjection.     To  break  a  chordee  is  to  invite  stricture. 
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V.  Balsamtcs 

Some  form  of  balsamic  should  be  administered  tlirougbout  the  acute 
stage  of  gonorrheal  urethritis.  It  may  or  may  not  be  obviously  bene- 
ficial in  a  given  case,  but  it  is  never  harmful  if  the  single  rule  is  ob- 
served, that  the  medicine  should  never  disagree  with  the  patient's  diges- 
tion.    In  order  to  benefit  the  urethra  it  should  not  upset  the  stomach. 

The  products  of  the  synthetic  laboratory,  such  as  gonosan  (two  cap- 
sules three  times  a  day),  arrhovin  (same  dose),  or  santyl  (same  dose), 
are  perennially  hailed  as  a  prodigious  advance  over  the  old  crude  method 
of  balsamic  medication.  Careful  trial  of  the  drugs  cited  has  not  con- 
vinced me  that  they  are  any  more  or  any  less  potent  than  the  more 
familiar  drugs  contained  in  the  capsules  compounded  by  American  firms. 

Among  the  older  balsamics  oil  of  yellow  sandalwood,  balsam  of  co- 
paiba, cubeb,  and  oil  of  wintergreen  are  the  only  ones  of  proven  value. 
Eucalyptol,  kava-kava,  matico,  pichi,  and  many  others  are  variously 
rated,  but  are  not  generally  employed. 

If  sandalwood  oil  in  small  quantity  gives  a  man  so  severe  a  pain  in 
his  back  that  he  can  neithcn*  exercise  nor  sleep,  and  if  copaiba  in  moder- 
ate dose  so  upsets  his  stomacli  that  he  is  constantly  seminauseated,  or  if 
he  easily  gets  copaibal  erythema,  he  certainly  cannot  derive  ])r()})er  ad- 
vantage from  these  drugs,  and  it  is  folly  to  push  them.  But,  on  the  other 
liand,  when  the  balsams  agree  they  are  exceedingly  helpful,  and  their  dose 
may  be  pushed  with  advantage  \i\)  to  the  limit  of  satisfactory  digestion. 

Sandalwood  Oil. — The  preparation  made  from  yellow  sandalwood 
is  probably  better  than  that  nuide  from  the  red,  but  both  have  merit. 
The  oil,  however,  is  expensive,  and  often  adulterated.  Modern  fastidi- 
ousness demands  that  it  be  prescribed  at  meal  times  in  capsules,  and  the 
markets  are  flooded  witli  these,  soft  and  hard,  containing  5  and  10 
minims,  and  in  all  sorts  of  combinations  with  other  balsams  and  with 
salol,  with  pepsin,  etc. 

The  dose  of  sandalwood  oil  should  be  at  least  0.7  gram  (10  minims) 
three  times  a  day.  (It  may  be  ])ushed  to  !2  grams  (30  minims)  four 
times  a  day;  rarely,  however,  is  so  much  re(]uired.)  Even  the  lowest 
dose  sometimes  upsets  digestion  or  gives  the  disti-essing  pain  in  the 
back,  which  calls  for  a  diiniinition  in  dose  or  a  change  of  drug. 

If  a  liquid  be  preferred  to  a  capsule  the  alkali  and  balsam  are  easily 
combined. 

^   Potass,  citrat 8.00-25.00  gm.  o  ij-vj ; 

Ol.  santal 1.5.00-25.00   '"  3  jv-vj ; 

Syr.  acaeiie 30.00  "  %  j ; 

Aqute  month.  ])ip.  q.s.  ad   100.00  "  5  iij- 

M.  Shake. 

Sig. — Teaspoonful  in  water  two  hours  after  eating. 
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Copaiba  may  be  prescribed  (4  to  10  grams)  instead  of  sandalwood 
oil  in  this  combination  late  rather  than  early  in  the  disease,  and  fluid 
extract  of  hyoscyanuis  or  deodorized  tincture  of  opium  if  required  as  an 
anodyne. 

This  dose  is  easier  to  take  than  the  time-honored  Lafayette  mix- 
ture— Heaven  knows  why  that  warrior  allowed  his  name  to  become 
attached  to  such  a  compound  ! — and  the  citrate  of  potash  seems  to  do 
better  work  than  the  niter  and  the  liquor  potassie  of  that  mixture.  Bi- 
carbonate of  soda  may  substitute  the  citrate  of  potash  when  a  diuretic 
eifect  is  not  desired,  and  wintergreen  or  licorice  flavors  be  substituted 
for  the  mint.  Copaiba  more  than  sandalwood  oil,  however,  demands 
the  capsular  form  of  administration.  It  often  nauseates,  sometimes 
occasions  diarrhea. 

Copaibal  erythona  consists  in  the  appearance  of  closely  aggregated, 
slightly  elevated,  red  blotches  scattered  over  the  whole  trunk.  They  itch 
and  are  hot  and  tingling,  like  urticaria — features  distinguishing  this 
eruption  from  roseola,  with  which  the  timid  are  prone  to  confound  it. 
It  is  easily  cured  by  a  discontinuance  of  the  drug,  an  alkaline  laxative, 
a  few  warm  baths  containing  some  bicarbonate  of  soda  (3  ounces  to  10 
gallons),  dusting  the  body  with  powdered  talcum,  and  applying  twice 
a  day— 

3^   Acidi  carbolici 4.00  giii.  3  j  ; 

Spts.  rect 1 50.00    "  5  v ; 

Aqua3 q.  s.  ad  250.00    *'  5  viij. 

M. 

Sig. — Lotion. 

Or, 

I^    Menthol 4.00  gm.  o  j ; 

Spts.  rect 50.00    "  %  jss ; 

Aqua? ad   100.00    "  5  iij. 

M. 

Sig. — Lotion. 

When  copaibal  erythenui  appears,  the  patient  feels  ill,  has  fever,  etc., 
and  the  discharge  diminishes  greatly  or  ceases.  But  it  returns  as  the 
eruption  fades.  The  eruption  does  not  mean  that  the  drug  must  be  given 
up  entirely,  but  (mly  that  it  must  be  considerably  reduced  in  quantity. 

The  headache  and  giddiness,  and  the  urticaria  caused  by  copaiba 
need  only  be  meutionod.     They  are  due  to  indigestion. 

Cuheh  is  a  stimulant  as  well  as  a  balsamic.  It  agrees  with  most 
stomachs,  but  in  large  dose  sometimes  irritates  the  bladder  slightly. 
Hence,  it  is  more  a]iplicable  to  tlie  declining  than  to  the  advancing  stage 
of  urethral  inflannnation.     The  powder  is  often  spoken  of,  but  rarely 
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given,  ill  this  coniitry.  The  fluid  extract  is  better,  in  half-teaspoon-  to 
teaspoonful  doses,  hot ;  the  oleoresin,  in  capsules,  j)erhaps  ])est  in  the  dose 
of  0.3  to  1  gram  (5  to  1;")  niiuims)   (1  to  8  capsules). 

Wintciujvccn  oil,  or  its  synthetic  substitute,  the  salicylate  of  nietiiyl, 
in  0.75  gram  (lO-miniin)  capsules,  one  or  more  at  a  dose,  seems  helpful 
in  some  cases  of  subacute  urethritis,  esp(>cially  in  rlicumatic  subjects, 
and  cucahjptol,  in  a-minim  capsules,  one  or  two  at  a  dose,  if  there  be 
much  debility,  especially  for  chronic  malarial  cases.  Matico  seems  a 
fancy,  and  is  generally  used  in  cond)ination  with  something  else,  while 
picJii,  at  (me  time  fashionable  and  seemingly  astringent,  appears  to  have 
been  lost  of  late. 

Fluid  extract  of  l-ava-kava  in  0.5-  to  2-gram  doses  is,  ajjpanmtly, 
sometimes  helpful. 

The  balsamic  rcnnedies  have  been  found  ineffective  when  achiiinistered 
locally.  They  undergo  a  change  in  passing  through  the  kidney.  Most 
of  them  give  an  esj)ecial  odor  to  the  urine.  The  exerc^ted  urine  exercises 
a  local  action  ^  upon  the  inflamed  surface  of  the  urethra ;  consequently 
the  balsams  are  useless  in  female  gonorrhea,  unless  the  urethra  or  blad- 
der be  involved. 

INSTRUCTIONS    TO    PATIENTS 

Of  late  years  the  commendable  practice  has  arisen  of  distributing 
to  dispensary  patients,  suffering  from  venereal  diseases,  a  card  indicat- 
ing the  chief  dangers  of  the  disease  and  the  precautions  they  personally 
must  take  to  encourage  speedy  cure  and  to  protect  their  fellows.  The 
following  list  for  this  purpose  is  copied,  with  but  few  minor  changes, 
from  that  em])love(l  by  Follen  C^ibot: 

Instructions  to  Those  Having  Gonorrhea  or  "  Clap." — (Jonorrhea  or 
"clap"'  is  a  local  contagious  disease  wiiicli  requires  treatment  until  the 
physician  j)ronounces  you  cured. 

To  avoid  infecting  others  and  to  prevent  complications,  a  bubo,  stric- 
ture, swollen  testicles,  etc.,  the  following  rules  should  be  observed : 

1.  During  the  first  few  weeks  walking  should  l)e  limited.  When  the 
discharge  is  profuse  you  should  keep  off  your  feet  as  much  as  possible. 

2.  Do  not  use  alcohol  in  any  form,  as  it  always  prolongs  the  disease. 

'  As  has  been  proved  when  large  fistula  in  the  floor  of  the  urethra  permitted  the 
urine  to  be  turned  off,  the  part  behind  the  opening  getting  well  first,  and  the  anterior 
urethra  being  subsecjuently  cured  by  injection  with  the  patient's  own  urine,  freshly 
passed  and  fviU  of  modified  copaiba.  I  do  not  know  that  tliis  has  been  demonstrated 
except  for  copaiba;  and  yet,  strangely  enough,  Steinschneider  and  8chaeffer  (cited 
by  See)  found  that  the  urine  of  patients  who  had  taken  copaiba  or  salicylate  of  soda 
did  not  show  bactericidal  qualities — while  iodid  of  potassium  possessed  more  merit 
in  this  respect. 
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Drink  milk,  tea,  coffee,  and  from  six  to  eight  glasses  of  water  during 
the  day. 

3.  Avoid  all  sexual  relations  until  you  have  been  pronounced  cured  by 
your  physician,  as  the  disease  may  be  given  to  a  woman  even  after  the  dis- 
charge has  apparently  ceased.  When  it  is  present  you  should  avoid  sexual 
excitement,  as  erections  always  aggravate  the  disease. 

4.  Always  wash  the  hands  after  handling  the  parts.  The  discharge,  if 
carried  to  the  eyes,  will  cause  blindness. 

5.  Sleep  alone,  and  be  sure  that  no  one  uses  any  of  your  toilet  articles, 
particularly  towels  and  wash  cloths. 

6.  Xever  lend  your  syringe  to  anyone,  and  as  soon  as  you  are  well 
destroy  it. 

7.  Be  sure  that  the  bowels  move  every  day.  If  they  are  inclined  to  be 
constipated,  take  a  laxative. 

8.  Do  not  use  mustard,  pepper,  horseradish  or  stimulating  sauces  on 
your  food.     Do  not  drink  ginger  ale. 


CHAPTER   XX 
LOCAL   TEEATMENT    OF   ACUTE   GONORRHEA 

The  local  treatment  of  acute  gonorrhea  comprises  five  entirely  dis- 
tinct subjects,  viz. : 

The  Preventive  Treatment. 

The  Abortive  Treatment. 

The  Repressive  Treatment. 

The  Terminal  (Expectant)  Treatment. 

The  Treatment  of  Complications. 

THE  PREVENTIVE  TREATMENT 

The  man  who  practices  promiscuous  cohal)itati()n  sooner  or  later 
catches  gonorrhea  in  spite  of  every  precaution.  Though  the  condom  is 
usually  a  safeguard,  it  sometimes  breaks,  and  once  in  a  great  while  one 
is  consulted  by  a  victim  who  alleges  he  was  infected  in  spite  of  its  pro- 
tection. The  infection  in  such  cases  doubtless  results  from  preliminary 
skirmishing. 

Some  measure  of  safety  is  afforded  by  urination  and  thorough  wash- 
ing with  soap  and  water  immediately  after  cohabitation.  To  this  any 
one  of  the  following  therapeutic  measures  adds  a  far  greater  assurance 
of  safety : 

Instillation  into  the  meatus  of  a  few  drops  of  20  per  cent  argyrol  or 
5  per  cent  protargol. 

Irrigation  of  the  anterior  urethra  with  permanganate  of  potassium 
(1:1,000). 

Injection  and  retention  for  five  minutes  of  20  per  cent  argyrol  or  1 
per  cent  protargol. 

The  safety  afforded  by  any  of  these  is  approximate  but  not  absolute. 
The  treatment  should  be  employed  within  twelve  hours  of  the  contact 
and  should  not  be  repeated.  A  traumatic  urethritis,  lasting  a  day  or 
two,  may  result. 

THE    ABORTIVE   TREATMENT 

In  the  production  of  chronic  urethritis  the  abortive  treatment  has 
taken  the  place  of  the  sound  of  our  forefathers. 
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In  exceptional  cases  it  is  possible  to  abort  gonorrhea.  Indeed,  in 
some  cases  gonorrhea  almost  aborts  itself.  But  it  is  almost  impossible 
to  abort  a  first  gonorrhea,  and  often  impossible  to  abort  snbsequent  at- 
tacks. After  experimenting  with  every  method  of  aborting  gonorrhea  I 
ever  heard  of,  it  is  my  present  conviction  that  the  surest  ivay  to  abort 
gonorrhea  is  not  to  try  to  abort  it.  The  repressive  treatment  every  now 
and  then  results  in  a  rapid  cure.  Last  winter  I  had  the  pleasure  in  a 
single  week  of  curing  three  cases  of  acute  true  gonorrhea,  two  of  them 
within  seven  and  a  third  within  twelve  days  of  its  inception.  But  I 
treated  no  two  of  them  alike;  they  were  all  secondary  gonorrheas.  I 
made  no  attempt  to  abort  any  of  them,  and  in  the  six  months  since  that 
time  I  have  cured  but  one  case  within  four  weeks. 

In  contradiction  to  my  owm  opinion,  let  me  quote  excellent  authority 
as  follows : 

It  is,  therefore,  clear  that  the  al)ortive  treatment  should  not  be 
attempted  except  in  the  very  earliest  period  of  a  gonorrhea — that  is,  when 
the  tickling  of  the  meatus,  the  drop  of  clear  or  slightly  cloudy  discharge, 
made  up  of  mucus  and  epithelium,  and  the  extracellular  position  of  the 
gonococci  denote  that  the  inflammatory  process  lias  not  extended  deeply. 
A  red  or  injected  meatus  with  swollen,  everted  lips,  a  turgid  glans,  marked 
ardor  urina?,  and  particularly  free  purulent  secretion,  constitute  absolute 
contra-indications  to  this  treatment,  even  if  the  case  is  seen  early  in  its 
course.  The  injection  should  be  made  of  5  grains  of  protargol  to  the 
ounce  of  distilled  water.  This  is  not  strong  enough  to  produce  an  inflam- 
mation of  sufficient  depth  and  intensity  to  l)e  followed  l)y  subsequent  cica- 
tricial contraction.  The  patient  first  urinates,  and  has  ten  drops  of  a  4 
per  cent  solution  of  eucaine  injected  into  the  urethra.  Into  the  meatus,  the 
lips  of  which  are  held  open,  several  drops  of  the  protargol  solution  are 
allowed  to  fall.  Then  the  nozzle  of  the  syringe  is  introduced  and  about 
one  dram  of  the  solution  is  injected,  and  is  held  in  for  three  minutes  by 
withdrawing  the  syringe  and  compressing  the  meatus.  This  injection  is 
repeated  every  two  hours;  each  time  the  ounce  bottle  becomes  half  empty 
it  is  filled  to  the  top  with  distilled  water.  At  the  eud  of  the  first  day  the 
dilution  becomes  1  to  200,  at  the  end  of  the  second  day  1  to  800,  at  the  end 
of  the  third  day  1  to  3,200.  The  discharge  diminishes  and  becomes  mucoid, 
the  gonococci  disappear,  and,  if  the  treatment  prove  successful,  there  may 
l)e  complete  recovery  in  seven  days.  Even  though  the  gonococci  disappear, 
a  slight  discharge  often  persists.     (AVhite  and  Martin,  eighth  edition.) 

Bierhoff  ^  reviews  the  opinions  of  various  authoriti(^s,  and  claims  50 
])er  cent  cure  for  the  following  modification  of  the  method  of  Frank  and 
Lewin  (who  report  45  per  cent  cures)  : 

1  Med.  News,  1904,  Ixxxiv,  488, 
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A  microscopical  exainination  of  the  secretion  was  first  made.  If  the 
discharge  was  slight,  and  if  the  majority  of  the  gonococci  still  were  cxtra- 
celhilar,  tlion  the  ])rotargol  solution  w^as  employed  in  the  strength  of 
^  to  J  per  cent.  If  the  discharge  was  at  all  pronounced,  or  if  the 
greater  part  of  the  gonococci  were  intracellular,  then  a  ^  to  -J  per  cent 
solution  was  used.  The  method  was  euiployed,  naturally,  only  in  those 
cases  in  which  the  second  urine  was  clear.  Ai'tcv  urination,  the  urethra 
was  anesthetized  ))y  an  injection  of  a  mixture  of  1  e.c.  of  a  1-per- 
cent cocain  solution  and  -i  c.c.  of  a  1-per-cent  protargol  solution.  After 
this  the  anterior  urethra  was  cleansed  with  150  c.c.  of  the  protargol  solution. 
Following  this,  an  irrigation  of  the  whole  urethra  was  made,  according  to 
Janet's  method,  with  150  c.c.  of  the  solution.  The  patient  then  emptied 
his  hladder  of  the  irrigated  fluid.  This  irrigation  of  the  entire  urethra, 
with  immediate  emptying  of  the  fluid,  was  repeated  from  one  to  three  times 
in  the  same  sitting,  so  that  the  urethra  was  flushed  four  to  eight  times. 
In  aihlition,  tlie  patient  was  given  a  solution  of  protargol,  ^  per  cent, 
with  which  he  was  instructed  to  inject  three  to  five  times  during  the  day, 
and  to  retain  the  fluid  ten  minutes  each  time.  During  the  succeeding  days, 
if  the  gonococci  had  disapj)eared,  the  strength  of  tlie  solution  and  the  quan- 
tity of  fluid  injected  were  diminished,  to  he  suspended,  if  the  result  was 
positive,  on  the  fourth  or  fifth  day,  at  the  latest.  The  injections  by  the 
])atient  were  also  diminished  and  suspended  in  a  similar  manner.  Then 
followed  the  usual  provocative  tests  and  control  examinations. 

Kreissl  employs  the  following  treatment  for  every  case  of  acute  ure- 
thritis of  less  than  two  days'  duration : 

After  irrigating  the  anterior  uretlira  with  a  hot  boric-acid  solution  a 
constricting  rubber  band  should  be  placed  around  the  penis  at  the  peno- 
scrotal junction,  and  one  dram  of  a  4-per-cent  protargol  solution  in- 
jected and  retained  for  five  minutes.  For  irrigation  with  the  boric-acid 
solution  a  piston  syringe  and  a  sterile  elastic  catheter  should  be  used.  Xo 
pressure  to  distend  the  urethra  should  be  applied  and  the  fluid  should  coui- 
mence  flowing  through  the  catheter  before  it  enters  the  urethra,  whereby 
the  dissemination  of  infectious  material  is  avoided. 

During  the  following  eight  days  the  anterior  urethra  should  be  irrigated 
in  the  same  manner  v/ith  a  pint  of  a  1:3000  hot  nitrate-of-silver  solution, 
once  a  clay.  The  discharge,  if  there  be  any,  is  examined  microscopically 
every  day.  If  no  gonococcus  be  present  in  the  last  five  specimens,  the  treat- 
ment may  then  be  discontinued  ;  otlierwise,  the  sy.stematic  treatment  for 
gonorrheal  uretliritis  should  l)e  commenced. 

Chanij)i()n  ^  has  cured  a  number  of  eases  by  injecting  a  2-por-cent 
solution  of  silver  nitrate  wliilc  ])inching  the  urethra  at  a  depth  of  two 


^  Personal  communication. 
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inches.  The  solution  is  permitted  to  escape  immediately,  and  after  an 
interval  of  four  or  five  minutes  2  per  cent  cocain  is  injected  and  retained 
until  the  pain  begins  to  diminish.  One  similar  treatment  is  given  on 
each  of  the  two  days  following,  but  1  per  cent  silver  nitrate  is  used  on 
these  occasions. 

Excellent  results  are  also  attributed  to  permanganate  employed  in 
the  routine  way  as  described  below. 

REPRESSIVE    TREATMENT 

The  repressive  treatment  of  acute  gonorrhea  consists  in  the  employ- 
ment of  local  treatment  calculated  to  control  the  inflammation ;  but  with 
the  prime  object  of  lessening  the  symptoms,  the  complications,  and  the 
prospects  of  chronicity,  not  of  cutting  short  the  acute  attack.  The 
systemic  treatment  described  in  Chapter  XIX  is  always  employed. 
Repressive  treatment  occasionally  and  quasi-accidentally  results  in 
abortion  of  gonorrhea.  Indeed^  I  believe  it  so  results  quite  as  often 
as  the  abortive  treatments  detailed  above,  while  it  has  the  supreme 
advantage  of  leaving  those  cases  that  are  not  aborted  soothed  rather 
than  irritated  and  in  the  best  possible  condition  to  weather  the  weeks 
to  come. 

Cases  Suitable  to  Repressive  Treatment. — The  physician  un- 
familiar with  the  local  treatment  of  urethral  disease  can  expect  but 
little  success  with  the  repressive  treatment  of ■  gonorrhea.  The  expectant 
treatment  will  give  him  better  results. 

The  physician  moderately  familiar  with  the  subject  should  under- 
take this  treatment  with  fear  and  trembling.  He  should  apply  it  at  first 
only  to  cases  that  he  can  absolutely  control,  who  apply  for  treatment 
during  the  initial  stage  of  the  disease,  before  the  meatus  is  much  swol- 
len, the  discharge  frankly  purulent,  the  deeper  portions  of  the  urethra 
infected,  or  the  pain  on  urination  or  erection  at  all  marked.  This  ad- 
mits most  cases  from  one  to  three  days  old. 

The  expert  will  determine  how  far  his  personal  success  permits  him 
to  disregard  the  above  rules.  None  of  them  are  absolute  to  him,  so  long 
as  he  proceeds  gently  and  is  in  no  hurry  to  get  the  patient  well. 

Choice  of  Repressive  Treatment. — There  are  two  entirely  dis- 
tinct types  of  repressive  treatment,  viz. :  injection  of  organic  silver  salts 
and  irrigation  with  potassium  permanganate.  Certain  practitioners  em- 
jiloy  them  simultaneously.  In  my  experience  the  silver  salts  have  proven 
distinctly  superior  to  the  permanganate  (which  I  used  exclusively  for 
three  years),  and  are  most  efficacious  when  used  alone.  Permanganate 
reduces  the  inflammation  much  more  rapidly  and  clears  the  urine  far 
more  brilliantly  than  the  silver  salts,  but  gives  a  much  larger  proportion 
of  chronic  gonorrheas. 
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Organic  Silver  Salts 

A  Routine  Treatment. — T  usually  employ  10  per  cent  argyrol 
tlirougiiuut.  'J'he  patient,  after  urinating,  injects  8  c.c.  of  this  into  the 
urethra  at  least  three,  at  most  four,  times  a  day.  The  intervals  are  made 
as  even  as  jwssible,  and  no  interval  of  less  than  three  hours  is  permitted. 
The  injection  is  retained  ten  minutes  by  the  watch,  unless  this  excites 
pain,  in  which  event  the  duration  may  be  reduced  to  five  or  even  three 
minutes  (or  the  strength  of  the  solution  reduced). 

The  patient  reports  every  day  or  every  other  day  for  the  first  week 
and  but  twice  a  week  thereafter,  until  in  the  fourth  or  fifth  week  the  time 
for  terminal  treatment  arrives. 

If  all  goes  well,  the  discharge  disappears  in  from  one  to  three  days. 
The  first  urine  becomes  almost  clear,  but  never  quite  sparkling.  The 
second  urine  remains  sparkling.     There  are  no  subjective  symptoms. 

In  from  five  to  ten  days  there  is  often  a  sudden  change  for  the  worse. 
The  discharge  increases,  the  urine  becomes  more  purulent,  there  may 
be  some  swelling  at  the  meatus,  and  pain  on  urination  and  injection. 
This  indicates  either  that  the  urethra  is  irritated  by  the  injections  or 
that  the  gonorrhea  is  escaping  control.  Injections  should,  therefore,  be 
completely  stopped.  Twenty-four  hours  later  the  patient  reports.  The 
symptoms  are  either  better  or  worse.  The  discharge  is  examined  for 
gonococci. 

If  the  symptoms  have  diminished  and  no  gonococci  are  found,  no 
injections  are  given  and  the  patient  reports  daily,  each  day  carrying 
home  two  slides  to  be  smeared  with  the  morning  discharge  and  examined 
for  gonococci.  So  long  as  he  continues  to  improve  and  gonococci  do  not 
appear,  no  more  local  treatment  is  given.  If  gonococci  reappear  the  in- 
jections are  resumed  as  before.  If  they  do  not,  and  the  urine  does  not 
become  sparkling  in  three  or  four  days,  a  few  irrigations,  once  a  day, 
with  permanganate  complete  the  cure.  If  the  urine  remains  sparkling 
for  four  days  the  patient  is  probably  cured.  He  is  dismissed  for  three 
days  and  the  cure  verified  in  the  usual  way  (p.  184). 

If  the  symptoms  have  diminislied  but  gonococci  reappear,  the  treat- 
ment by  injection  is  resumed. 

If  the  symptoms  have  increased  or  remained  stationary,  gonococci 
will  almost  invariably  be  found.  The  decision  whether  or  not  to  aban- 
don the  repressive  treatment  now  depends  upon  the  patient's  condition. 
He  should  be  treated  as  though  this  were  his  first  visit,  by  injections  or 
by  expectant  treatment. 

At  the  end  of  the  first  or  second  week  1 :  200  protargol  solution  may 
be  substituted  for  the  argyrol.     Its  sole  advantage  is  cleanliness. 

At  the  end  of  the  third  or  fourth  week  an  anterior  irrigation  of  per- 
manganate may  be  substituted  for  one  of  the  silver  injections  every  day 


222         LOCAL  TREATMENT  OF  ACUTE  GONORRHEA 

or  every  otluM-  day.  If  this  seems  to  reduce  the  amount  of  pus,  the 
])atienl  is  given  an  injeetion  of  zinc  acetate  or  ])ermanc;anate  to  use  once 
a  day,  while  continuing-  to  use  the  silver  salt  twice  a  day.  lie  shall  be 
carefully  instructed  not  to  retain  the  zinc. 

This  brings  us  to  the  terminal  treatment  (p.  226). 

If  the  Case  is  Seen  Very  Early.^ — If  the  case  is  seen  at  the  very  outset, 
a  mihl  atlenipt  at  abortion  may  be  made  bv  a])plying  the  argyrol  in  20 
}tov  cent  solution  four  to  six  times  a  day  (but  no  oftener)  for  ten  min- 
utes. This  can  be  continued  for  no  longer  than  two  days,  after  which 
the  injection  is  stopped  for  twenty-four  hours  and  the  treatment  con- 
tinued as  above  indicated. 

If  Seen  Very  Late — If  the  case  is  not  seen  until  it  is  well  under  way, 
local  treatment  will,  of  course,  be  begun  very  gingerly,  using  5  per  cent 
argyrol  for  two  or  three  minutes  only  for  the  iirst  day  or  two,  until  the 
sensitiveness  of  the  urethra  abates  sufficiently  to  permit  of  stronger  and 
longer  injections. 

Treatment  of  the  Posterior  Urethra — The  urine,  passed  in  two  glasses, 
is  carefully  examined  at  each  visit.  The  first  appearance  of  haziness 
(due  to  pus)  in  the  second  urine  passed  shows  involvement  of  the  pos- 
terior urethra.  This  occurs  in  less  than  half  the  cases.  It  must  be 
treated  as  follows : 

If  the  anterior  urethritis  is  not  very  well  controlled,  no  treatment 
of  the  posterior  urethra  is  required  at  the  first  appearance  of  pus  in  the 
second  urine.  Local  treatment  of  the  anterior  urethra  is  continued,  and 
if  this  promptly  brings  the  anterior  inflammation  under  control,  the  pos- 
terior urethra  is  attacked  as  described  below.  If  the  anterior  urethritis 
is  not  controlled  before  the  posterior  urethra  begins  to  show  subjective 
symptoms,  the  physician  must  elect  one  of  two  courses,  in  accord  with 
his  prospect  of  success.  If  the  anterior  urethritis  is  quite  uncontrolled 
the  repressive  treatment  should  be  abandoned ;  if  there  is  still  prosjiect 
of  controlling  it,  the  posterior  urethra  should  be  attacked,  as  described 
below.     When  in  doubt  stop  all  local  treatment. 

If  the  anterior  urethritis  is  well  controlled  wlum  pus  first  shows  in 
the  second  urine,  the  posterior  urethra  should  be  promptly  attacked  with 
instillations  once  or  twice  a  day  of  20  per  cent  argyrol,  1  c.c.  to  a  dose ; 
or  0.5  per  cent  protargol,  0.5  c.c. ;  or  0.2  per  cent  silver  nitrate,  0.2  c.c. 
(3  minims),  once  a  day;  or  by  posterior  irrigation  (very  small  catheter 
or  very  gentle  force)  with  protargol  (1:2,000),  argyrol  (1  per  cent), 
or  permanganate  (1 :  8,000),  once  a  day. 

The  selection  of  treatment  for  the  posterior  urethra  depends  upon 
the  experience  of  the  physician  and  the  ])revious  history  of  the  patient. 

If  the  posterior  urethritis  begins  to  show  sym]itoms  in  spite  of  this 
treatment,  the  patient  may  be  put  to  bed,  hot  sitz  batiis  or  rectal  douches 
administered  twice  a  day,  and  the  treatment  ccmtinued.     If  the  symp- 
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toms  still  proi2:ross,  or  if  the  patit'iit  is  unable  to  rest,  all  local  treatment 
slionld  be  diseoiitinued,  and  the  case  treated  as  one  of  acute  posterior 
nret  Ileitis. 

Criterion  of  Success — -The  test  of  the  success  of  repressive  treatment 
is  diminution  and  disappearance  of  the  patient's  subjective  symptoms 
(pain  or  discomfoi't).  The  ])atient  must  be  imjiressed  with  the  fact  that 
the  success  or  failure  of  the  treatment  is  in  his  hands,  and  that  the  sign 
of  danger  is  pain,  the  cause  of  pain  trauma,  lie  must  be  gentle  in  inject- 
ing, gentle  in  compressing  the  meatus,  and  should  not  repeat  an  in- 
jection in  case  a  first  etfort  fails. 

Pain  is  never  the  same  in  any  two  cases.  To  say  that  an  injection  of 
argyrol  to  be  etficient  should  be  painless,  is  obviously  untrue.  But  each 
successive  injection  sJtoidd  be  less  painful  than  its  predecessor,  and  the 
appearance  of  any  new  or  increased  pain  at  any  time  is  the  one  signal 
that  calls  for  nnincdiate  consultation. 

When  Treatment  Fails — If  pain  does  not  diminish  with  repeated  in- 
jections, or  if  posterior  urethritis  becomes  uncontrollable,  all  local  treat- 
ment must  be  stopped.  The  occurrence  of  periurethral  abscess,  balanitis, 
or  lyni])hangitis  does  not  call  for  cessation  of  local  treatment. 

Other  Methods  of  Treatment. — To  develop  a  system  of  repres- 
sive treatment  for  acute  urethral  gonorrhea  takes  a  year  or  more  of  per- 
sonal experience.  During  that  time  one's  practice  incessantly  varies, 
and,  having  developed  a  system,  the  variation  continues.  jSTew  impres- 
sions are  received  from  each  case,  and  scarcely  any  two  cases  are  treated 
in  the  same  way.  Therefore  the  practice  of  no  two  men  can  positively 
agree.  The  following  methods  of  repressive  treatment  are  therefore 
copied  directly  from  the  various  authorities  named.  ^ 

Kreissl  says : 

Inject  ^  per  cent  solution  of  protargol  and  retain  it  for  one  minute, 
repeating  the  treatment  every  two  hours  during  the  day  and  twice  during 
the  night.  .  .  . 

After  three  days  a  ^  per  cent  solution  should  be  injected  every  three 
hours  during  the  day  and  once  during  the  night.  At  the  end  of  the  (h'st 
week  the  strength  may  be  increased  to  ^  per  cent,  to  be  injected  every  four 
hours  and  retained  for  five  minutes,  wliile  the  night  injection  may  be  dis- 
continued. At  the  beginning  of  the  third  week  the  same  solution  may  be 
injected  three  times  a  day  and  retained  for  five  minutes  at  a  time.  At  the 
beginning  of  the  fourth  week,  when  the  secretion  will  he  found  to  contain 
mostly  epithelial  cells,  no,  or  Init  a  few,  leucocytes,  and  no  gonococci,  an 
astringent  and  mild  antise])tic  may  be  substituted  for  the  morning  and 
noon  injection  with  protargol,  but  the  latter  should  still  be  used  before 
retiring. 

*  Most  text-books  are  so  totally  indefinite  as  not  to  merit  quotation. 
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Klotz  ^  makes  retrograde  injections  with : 

A  somewhat  enlarged  edition  of  tlie  old  Braun's  intrauterine  syringe. 
It  is  made  of  hard  rubber  with  a  glass  barrel  of  about  3  c.c.  capacity;  the 
syringe  ends  in  a  blunt  conical  j^oint,  which  fits  into  the  base  of  a  thin  hard 
rubber  tube,  slightly  bent  toward  the  olive-shaped  point,  of  16  to  18  of 
the  French  scale.  The  opening  of  the  tube  is  located  in  the  side  of  this 
bulb,  so  that  the  fluid  is  not  easily  projected  beyond  the  point  of  the  syringe 
itself.  A  Keyes's  or  Ultzmann's  syringe  is  used  where  the  meatus  is  too 
narrow,  or  in  exceptional  cases  a  piece  of  very  tine  elastic  catheter,  instead 
»)f  the  hard-rubber  tube. 

An  injection  of  some  silver  solution  is  imnicd lately  made  in  the  concen- 
trations of  -^  to  i  per  cent  of  the  nitrate,  2  per  cent  of  protargol,  1  per  cent 
albargin,  etc.  The  fluid  is  deposited  from  3  to  -l  inches  from  the  meatus. 
A  second  injection  is  made  of  a  slightly  stronger  solution  if  the  first  one 
does  not  cause  much  burning.  After  removal  of  the  syringe  the  meatus 
is  kept  closed  for  several  minutes,  during  which  the  fluid  is  distributed 
as  much  as  possible  over  the  mucous  mem])rane  by  compression  and 
manipulation  of  the  penis,  and  is  then  allowed  to  ooze  out,  some  absorbent 
cotton  being  placed  before  the  orifice.  When  the  glans  is  covered  by  the 
]^repuce,  the  entire  surface  should  be  wiped  out  with  the  silver  solution,  and 
the  preputial  cavity  should  be  kept  clean  to  prevent  the  entrance  of  gono- 
cocci  from  without.  If  the  patient  calls  in  the  morning,  he  is  advised  to 
make  an  injection  of  the  B.  P.  Z.  solution  -  before  his  evening  meal,  and 
once  more  before  going  to  bed,  but  not  the  next  morning;  he  receives  a 
second  silver  injection,  in  the  forenoon,  usually  of  a  stronger  concentration 
than  on  the  first  day,  and  also  on  the  third  day,  the  B.  P.  Z.  injections 
being  repeated  as  on  the  first  day;  on  the  fourth  day  only  the  astringent 
injections  are  repeated  three  times;  on  the  fiftli  day  follows  a  silver  injec- 
tion, then  the  B.  P.  Z.  injections  are  continued  for  forty-eight  hours ;  and 
on  the  eighth  day,  after  twenty-four  hours'  omission  of  all  treatment,  an- 
other silver  injection  is  made,  usually  of  a  less  concentrated  solution.  Usu- 
ally, the  discharge  ceases  after  the  second  or  third  day,  or  becomes  so  insig- 
nificant that  it  hardly  furnishes  a  specimen  for  microscopical  examination ; 
the  gonococci  often  disappear  on  the  second  or  third  day;  nevertheless,  I 
consider  it  advisable  to  continue  the  treatment  to  the  eighth  day. 

If  the  patient  does  not  come  under  observation  until  four  or  five  dajs 
after  the  outbreak  of  symptoms  .  .  .  the  silver  injections  are  not  made 
oftener  than  every  third  or  fourth  day,  while  astringent  solutions  are  ad- 
ministered by  the  patient,  sometimes  combined  with  oil  of  santal  and  other 

1  A^.  Y.  Med.  Jour.,  November  21,  28,  and  December  5,  1903. 

=  r^  Boric  acid 1 .  o  gm.       (24  gr.) ; 

Acetate  of  lead    )  . .      _ .  / 1  n       \ 

o   ,   u   4^      e    •   „  " a^      (ocm.        (12  gr.); 

Sulphate  of  zmc  ) 

Glycerin 4  gm.       (1  dm.); 

Water 120  gm.      (4  oz.). 
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internal  medicinos.  Under  such  lii-ciuiistancos  milder  solulions  are  usually 
retorted  to  (protargol,  1  to  2  per  cent;  alhai'gin,  1  per  cent;  silver  nitrate, 
•^  to  :^  ])er  cent)  or  tliallin  snlpliate. 

Finger  employs  0.25  per  cent  protargol  solntions,  warm,  and  always 
precedes  injection  l)v  a  gentle  irrigation  with  water  to  \vasli  away  the 
nrine  that  i-cinaius  in  tlie  caiuil.  Ih;  insists  that  the  injection  syringe 
sluuild  contain  at  least  10  to  12  c.c.  Jle  retains  the  flnid  at  least  five 
minutes  and  expects  it  to  reach  the  posterior  nrethra.  Pie  injects  three 
or  fonr  times  a  day.  After  three  or  four  days  he  increases  the  strength 
of  the  protargol  to  0.5  per  cent,  then  to  2  ])er  ccmt.  Tlien,  in  the  second 
week,  he  begins  with  largin,  0.25  per  cent,  and  within  two  weeks  in- 
creases the  strength  of  this  to  1  per  cent,  meanwhile  diniinishing  the 
frequency  of  injection  to  once  a  day,  snbstitnting  Ultzmann's  astringent 
injection  (p.  206)  twice  a  day. 

Permangaj^ate  Trrtgatton" 

Janet's  Method. — Janet  devised  the  permanganate  method  of  irri- 
gation treatment  f(jr  acute  nrethral  gonorrhea.  lie  introduced  neither 
the  drug  nor  the  method.  But  he  combined  the  two  in  a  practical  sys- 
tem. His  instruments  are  sold  in  this  country  under  the  name  of  Valen- 
tine, and  his  method  is  often  incorrectly  spoken  of  as  Valentine's  method. 
Janet  irrigates  the  posterior  urethra  by  gravity,   without  a  catheter. 

He  irrigates  the  anterior  urethra  twice  a  day  for  three  or  four  days, 
then  increases  the  interval  from  twelve  to  eighteen  hours.  When  the 
cloudiness  of  the  first  nrine  is  pretty  well  gone,  he  makes  the  interval 
twenty-four  hours.  Wlien  the  discharge  is  no  longer  purulent,  he  makes 
it  forty-eight  hours. 

When  the  second  urine  becomes  cloudy,  he  irrigates  the  posterior 
urethra  according  to  the  same  method,  twice  a  day  at  first,  later  every 
day  or  every  otlier  day.  For  eacli  irrigation,  of  anterior  or  posterior 
urethra,  he  employs  500  c.c.  of  fluid,  at  a  temperature  of  110°  F. 

If  the  case  is  se(m  before  the  appearance  of  marked  inflannnatory 
symptoms,  he  employs  a  1  :  500  solution  of  permanganate,  inun(>diately 
followed  by  a  like  (pnintity  of  boric-acid  solution.  If  this  do(^s  not  ])rove 
too  irritating,  he  continues  at  this  strength  until  the  inflannuation  has 
subsided  sufficiently  to  ])('nnit  intervals  of  thirty-six  to  forty-eight  hours, 
when  he  drops  to  1 :  4,000  or  1  :  (5,000  pernumganate  and  omits  the  boric 
acid. 

If  the  posterior  urethra  becomes  inflamed,  he  begins  irrigating  it 
with  solutions  of  1 :  4,000  down  to  1 :  10,000.  If  these  are  well  borne, 
he  increases  the  strength  to  1 :  2,000  or  1  : 1,000,  and  follows  it  with  a 
boric-acid  irrigation. 

If  the  patient  is  first  seen  after  the  ai)])earance  of  acute  inllanimatory 
16 
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symptoms,  the  irriii'ation  is  begun  at  1 :  10,000  to  1 :  4,000  strength,  and 
only  for  the  anterior,  even  if  the  posterior  nrethra  is  inflamed.  He 
begins  treatment  of  the  posterior  nrethra  only  when  the  anterior  in- 
flammation is  under  control. 

Tn  till'  declining  shige  he  gives  a  daily  wash  of  1 :  6,000  to  1 :  8,000. 

Other  Methods. — Valentine  and  the  other  followers  of  the  Janet 
method  in  this  country  follow  his  method  with  certain  variations.  They 
usually  em])loy  much  weaker  solutions  (1:4,000  to  1:20,000)  and 
larger  quantities  (1,000  c.c.  or  more),  and  often  irrigate  the  posterior 
urethra  every  day  or  every  alternate  day  as  a  routine  measure. 

Results. — Janet  claims  a  cure  within  three  weeks  for  most  cases  seen 
early,^  and  Valentine  says  - :  "  Xo  other  method  can  show  90  per  cent 
of  cures  in  fourteen  days."  Yet  the  method  which  was  almost  nnivei-- 
sally  tried  ten  years  ago  has  now  quite  fallen  into  disrepute.  I  can  add 
one  more  voice  to  those  assembled  in  protest  by  Ilorwitz.^ 

I  cannot  even  say  that  I  have  found  it  useful  in  conjunction  with  the 
silver  salts,  until  the  acute  inflammation  has  been  controlled.  But  in 
the  terminal  treatment  it  is  onr  most  valuable  remedy. 

THE   TERMINAL   (EXPECTANT)   TREATMENT 

The  terminal  and  cxpecinnt  freatments  of  acute  urethral  gonorrhea 
are  not  precisely  the  same  thing.  The  expectant  treatment  consists  in 
employing  no  local  repressive  measures,  letting  the  disease  run  for  three 
to  four  weeks  until  it  liegins  to  abate,  and  then  applying  local  measures. 
Terminal  treatment  includes  all  measures  applied  during  the  stage  of 
decline,  whether  the  case  has  been  through  an  expectant  or  a  repressive 
course. 

Terminal  treatment,  therefore,  begins  in  the  third  to  the  fifth  week 
of  the  disease  in  two  classes  of  cases,  viz. :  those  that  have  been  controlled, 
but  not  cured,  by  repressive  measures,  and  those  that  have  begTin  to 
abate  spontaneously. 

Precisely  when  to  liegin  terminal  treatment  in  either  event  must  de- 
pend upon  the  judgment  of  the  physician,  founded  on  his  previous  ex- 
perience. 

If  the  case  has  been  treated  expectantly,  terminal  treatment  is  begun 
according  to  the  method  used  for  repressive  treatment.  By  this  the 
symptoms  are  very  ]n'omi)tly  controlled,  and  within  a  week  or  sc  the 
case  is  usually  ready  for  actual  terminal  measures. 

Terminal  treatment  begins  with  examination  of  the  prostate  and 
vesicles,  even  if  the  second  flow  of  urine  is  and  always  has  been  clear. 

'  Cf.  Monograph  in  Oberlacnder,  Chr.,  Gonorrhoe  d.  Manul.  Harmohre,  1905. 
^  "The  Irrigation  Treatment  of  Gonorrhea,"  1899. 
»  Therap.  Gaz.,  March,  1903. 
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Tlio  paliciil  iii'iiiatcs  to  clear  the  anterior  urclhra  of  |)ns,  l)iit  re- 
taiiiiiiii'  a  lit  lie  iii'iiic  in  the  bhuMer.  The  prostale  and  vesicles  are  then 
gently  massaged,  a  small  catheter  gentlv  introdnccd,  and  the  first  urine 
passing  through  this  caught  and  examined  for  pus.  If  this  is  found  (by 
microscope),  the  case  is  treated  as  one  of  prostatitis  or  vesiculitis  (p. 
200)  ;  if  not,  as  one  of  urethritis.  In  any  case,  this  examination  is  con- 
cluded by  a  bladder  irrigation  with  1 :  8,000  potassium  pernuinganate. 

Thereafter  the  patient  continues  to  use  anterior  injections  himself 
and  returns  to  the  ]ihysician  for  treatment  of  the  ]X)sterior  urethra. 

Treatment  of  the  Anterior  Urethra. — The  patient  uses  an  in- 
jection twice,  rar(4y  thrice,  a  day.  If  the  discharge  contains  gonococci, 
this  injection  should  be  antiseptic  (usually  protargol,  0.5  per  cent)  ;  if 
not,  astringent  (zinc  salts).  Such  is  the  general  rule;  yet  it  is  always 
well  to  experiment  with  astringents,  even  in  gonococcic  cases.  Order  one 
astringent  injection  a  day  in  addition  to  two  antiseptic  ones;  if  this 
diminishes  the  discharge  or  clears  the  urine,  the  astringent  may  replace 
the  antiseptic  still  fu.rther.  Indeed,  it  is  not  uncommon  for  gonococcic 
cases  to  do  better  on  an  exclusively  astringent  local  treatment.  Xon- 
gonocoecic  cases,  on  the  other  hand,  never  do  w^ell  on  exclusively  anti- 
septic treatment. 

Treatment  of  the  Posterior  Urethra. — If  the  case  is  progress- 
ing satisfactorily  to  a  cure  under  anterior  injections,  no  treatment  of 
the  posterior  urethra  is  required.  But  if  there  is  a  halt  in  this  progress, 
as  judged  by  the  two-glass  urinary  test,  or  if  prostatic  massage  reveals 
prostatitis,  or  if  the  second  flow  of  urine  is  slightly  purulent,  treatment 
of  the  posterior  urethra  should  be  begun  by  posterior  irrigations  once  a 
day  or  once  every  alternate  day,  combined  with  the  treatment  of  pros- 
tatitis, if  this  is  present. 

The  frequency  and  the  nature  of  the  irrigation  varies  according  to 
the  idiosyncrasies  of  each  case.  Permanganate  in  weak  (1:6,000  or 
1:8,000)  solution  is  the  most  generally  efficacious,  silver  nitrate  and 
silver  permanganate  stand  second.  If  irrigations  irritate,  instillations 
must  be  employed.  If  this  treatment  fails  to  cure  in  a  few  weeks,  the 
case  must  be  considered  chronic  and  treated  accordingly. 

TREATMENT    OF    COMPLICATIONS 

Abscess  of  the  Urethral  Glands. — Acute  rela])se  or  chronic  ])ro- 
longation  of  gonorrhea  because  of  infection  of  the  glands  or  of  the  ]nira- 
urethral  ducts  is  a  matter  for  treatment  in  the  chronic  stages  of  the 
disease;  nothing  can  be  done  while  tii(>  whole  urethra  remains  acutely 
inflamed. 

Periurethritis. — Periurethritis  occurring  in  acute  gonorrhea  need 
not  interfere  with  re}iressive  treatment. 
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All  pus  fdi'iiKitions  nliout  llic  nretlira,  wlictlicr  diflFuse  or  circum- 
scribed, are  treated  during'  the  acute  iutlaniuiatoi-y  stage  on  general 
surgical  principles — by  rest,  protection  from  friction  and  injury,  moist 
weak  bichlorid  or  mild  carbolized  wet  dressing  under  gutta-percha  tis- 
sue. Incision  should  not  be  made  too  hastily  nor  until  the  formation  of 
pus  is  pronounced,  for  resolution  often  occurs  when  suppuration  seems 
inevitable.  Ichlhyol,  pure  or  diluted,  seems  souietimes  to  favor  resolu- 
tion. When  the  abscess  projects  internally  and  not  externally,  an  at- 
tempt should  be  made  to  open  it  from  within  through  a  urethroscope 
(p.  101),  thereby  averting  threatened  fistula ;  for  the  abscess  cavity  may 
be  better  treated  afterwards  from  within  than  from  without.  When  sup- 
puration is  under  the  skin  a  cutaneous  incision  is  required,  and  fre- 
quently there  will  be  no  subsequent  urinary  leakage,  and  the  abscess  may 
be  treated  along  ordinary  surgical  lines. 


Fig.  51. — Injection  of  Urethral  Fistula. 


When  permanent  fistula  results  it  should  be  treated  by  Chetwood's 
method,  viz. :  the  injection  into  the  urethra  end  of  the  fistula  of  a  25-per- 
cent ethereal  solution  of  peroxid  of  hydrogen,  using  a  fine-drawn,  rubber- 
(•a])ped,  glass  pipette  (Fig.  51)  with  bent  extremity. 

By  means  of  this  instrument,  aided  by  a  wire  urethral  speculum,  a 
few  drops  of  the  solution  are  thrown  into  the  abscess  cavity  to  destroy 
the  unhealthy  granulations.  This  is  repeated  after  three  days,  and  then 
a  milder  solution  (5  per  cent)  is  injected  every  s(>cond  day,  until  the 
fistula  has  closed.  This  treatment  should  be  aii])lied  from  within  the 
urethra,  the  internal  orifice  of  the  fistula  being  enlarged  for  that  purpose, 
if  necessary.  Fistula?  that  do  not  yield  to  this  treatment  require  a  plastic 
operation. 

If  the  case  is  more  chronic  from  the  start  and  the  little  shotlike  or 
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pealike  bodies  remain  uiidor  tlie  skin,  refusing  to  suppurate  actively, 
these  little  tumors  may  be  cut  out  through  a  cutaneous  incision. 

Spongeitis  and  Cavernitis.— ('Ao/y/r^',  the  connnonest  evidence 
of  inflammation  in  the  corpus  spongiosum,  is  not  a  contra-indication  to 
rej)ressive  treatment.  Indeed,  this  often  cures  chordee,  but  if  the  erec- 
tions are  rendered  more  painful  by  the  injections,  these  must  be  stopped. 
Chordee  is  self-limited.  It  usually  ceases  in  ten  days,  always  in  twenty. 
To  prevent  chordee  the  patient  should  eat  lightly  in  the  evening,  and 
avoid  all  sexual  associations,  sleep  under  light  covers,  and  arise  to 
urinate  in  the  middle  of  the  night.  To  palliate  it  he  should  bend  the 
erect  penis  gently  downward  and  check  the  erection  by  immediate  urina- 
tion, or  by  iirst  plunging  the  penis  into  cold  water  and  then  urinating. 
Prostatic  massage  has  been  suggested  as  a  means  to  reduce  the  sexual 
tension  and  so  prevent  erections.  I  have  not  found  it  of  any  service, 
though  one  occasionally  sees  an  amorous  patient  in  the  declining  stage 
of  acute  gonorrhea  benefit  by  sexual  intercourse. 

The  rare,  true  spongeitis  or  cavernitis  is  treated  by  rest  and  cold  or 
heat,  until  resolution  occurs  or  al^scess  requires  incision. 

Balanoposthitis,  Lymphangitis. — These  are  treated  in  the  usual 
way  (  p]).  (584,  08"  ). 

Paraurethral  Canals. — Inflamed  paraurethral  canals  or  pouches 
should  be  slit  up  as  soon  as  they  are  recognized,  unless  the  anterior  ure- 
thra is  acutely  intiamed  at  the  time  (p.  ^41  ). 

Acute  Posterior  Urethritis  and  Cystitis. — Under  this  head 
we  consider  the  treatment  of  eases  of  posterior  urethritis  unaccompanied 
by  palpable  change  in  the  prostate,  and  too  severe  to  be  controlled  by 
routine  treatment  of  the  posterior  urethra  (p.  165). 

In  such  cases  all  local  treatment  of  the  urethra  must  be  abandoned. 
The  patient  is  persuaded  to  rest  as  much  as  jiossible,  in  bed  if  the  pain 
is  very  severe.  Some  bland  sedative  mixture,  such  as  the  liquor  potassa; 
and  tr.  hyoscyami  mixture,  is  administered.  The  bromids  are  usually 
the  best  sedatives;  they  may  be  added  to  the  above  mixture,  though  I 
prefer  to  give  them  separately. 

To  alleviate  pain  I  usually  advise  the  constant  a|i|ilieation  of  a  hot- 
water  bag  to  th(!  ])erineum,  and  a  sitz  bath  of  ti\'e  minutes  in  water  as 
hot  as  can  be  borne,  to  be  taken  at  least  twice  a  day,  or,  if  it  gives  great 
relief,  before  each  micturition.  Some  patients  prefer  to  urinate  in  the 
bath.  Hot  rectal  douches,  very  gently  administered,  not  oftener  than 
twice  a  day  may  sometimes  be  substituted  witli  advantage  for  a  sitz 
bath,  but  they  may  irritate  more  than  they  soothe.  Sedative  supposi- 
tories of  o})ium  and  other  drugs  are  singularly  inefficient.  Such  drugs 
are  more  effective  and  under  better  control  if  given  by  mouth. 

If  incessant  i^ain  continues  or  grows  worse  under  this  treatment,  and 
the  absence  of  fever  or  complete  retention,  or  a  prostate  palpably  in- 
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tlaiiicd,  shows  that  there  is  no  inarkcJ  prostatitis,  the  inflammation  may- 
be directly  attacked  (after  local  anesthetization  of  the  urethra)  by  in- 
stillation of  very  strong  silver-nitrate  solutions.  The  instillation  should 
be  administered  with  the  utmost  gentleness  in  the  posterior  urethra. 
An  excellent  way  to  give  them  is  to  fill  a  Keyes  instillator  with  2  per 
cent  silver-nitrate  solution,  introduce  it  into  the  posterior  urethra,  un- 
screw the  syringe  without  depressing  the  piston,  replace  it  by  one  con- 
taining salt  solution,  depress  the  piston  of  this  10  minims  (about  the 
content  of  the  instillator  tube),  wait  half  a  minute  or  more,  then  push 
the  piston  home  and  gently  withdraw  the  instrument. 

By  this  maneuver  the  irritating  effect  of  the  silver  is  neutralized. 
If  the  patient  is  too  nervous  to  stand  so  complex  an  operation,  the  silver 
may  be  given  alone;  but  not  more  than  3  to  5  minims  (0.2  to  0.3 
c.c. )  should  be  injected.  The  injection  may  be  repeated  in  greater  or 
less  strength  every  two  or  three  days.  Twenty  per  cent  gomenol  is,  I 
believe,  not  quite  so  efficacious  as  the  silver  salt. 

The  effect  of  the  injection  is  often  a  marked  diminution  in  the  pain. 
As  soon  as  this  occurs  local  treatment  is  stopped  until  tlie  symptoms  have 
considerably  ameliorated,  when  it  is  resumed  as  in  the  terminal  treat- 
ment (p.  226). 

If  pain  persists  in  s]iite  of  instillations,  the  case  is  treated  as  one 
of  acute  prostatitis. 

Acute  Prostatitis  and  Prostatic  Abscess.  —  In  Chapter  XIV 
we  have  shown  the  futility  of  attempting  to  distinguish  clinically  be- 
tween acute  prostatitis  and  ])rostatic  abscess. 

The  treatment  of  this  condition  is  prophylactic,  palliative,  and  op- 
erative. 

Prophylactic  Treatment. — The  treatment  of  acute  prostatitis,  to  be 
truly  successful,  should  begin  before  there  is  any  abscess,  even  before 
there  is  any  prostatitis ;  it  should  be  preventive.  To  prevent  acute  pros- 
tatitis the  most  important  jirecaution,  apart  from  gentleness  in  all  ure- 
thral instrumentation,  is  a  great  respect  for  tlie  urethra  during  acute 
gonorrhea.  Prostatic  abscess  is  nowadays  more  often  caused  by  intem- 
perate use  of  the  so-called  abortive  treatment  of  gonorrhea,  whether  in- 
jection or  irrigation,  than  by  anything  else.  In  only  one  acute  gon- 
orrheal case  operated  ujion  by  me  had  the  patient  not  been  taking  an 
"  abortive  "  course,  Avhile  of  the  four  whose  abscess  was  directly  due  to 
such  a  course  three  were  married  men  upon  whom  argyrol  (2)  or  per- 
manganate (1)  had  been  vigorously  employed  in  the  vain  hope  of  curing 
the  disease  in  a  few  days. 

Palliative  Treatment. — The  palliative  treatment  is  much  the  same 
as  that  of  acute  posterior  urethritis. 

If  there  is  acute  retention,  a  small  (15  ¥.)  s(4't-rubber  catheter 
should  be  introdue(Ml  tlireo  or  four  tiuics  a  dav  until  this  is  relieved,  and 
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followed  by  a  mild  antis('j)tie  irrigation,  tliouii'li  if  spoiitaiicoiis  urination 
is  not  cstablisluMl  within  a  day  or  so,  or  if  catlicterisni  is  ditHcult  or  pain- 
ful (because  of  stricture  or  intlannnation),  one  should  operate  at  once. 
To  sum  np,  the  palliative  treatment  consists  of: 

(1)  Stojiping  all  urethral  treatment. 

(2)  The  administration  by  mouth  of  some  soothing  urinary  anti- 
septic with  Avhatever  sedative  and  laxative  may  be  necessary. 

('])  Insistence  upon  the  general  rules  of  antigonorrheic  treatment, 
especially  as  to  ])hysical  rest;  rest  in  bed,  if  there  is  fever. 

(4)  Hot  sitz  baths  or  hot  rectal  douches,  witli  the  hot-water  bag  as 
local  sedative. 

(5)  Catheterism  and  bhulder  wash  if  there  is  complete  retention. 
As  a  result  of  this  tnnitment  we  look  for  prompt  relief  of  two  symp- 
toms, viz.,  fever  and  retention. 

If  the  patient's  temperature  does  not  within  a  few  days  fall  to  and 
remain  below  100°  F.,  and  if  acute  complete  retention  is  not  almost  im- 
mediately relieved,  the  abscess  should  be  promptly  0})erated  upon. 

Such  a  rule  may  seem  unnecessarily  severe,  even  brutally  surgical, 
for  it  takes  no  account  of  the  precise  pathological  conditions  within  the 
prostate.  Yet  it  is  fully  as  justifiable,  fully  as  necessary,  as  the  rule  to 
operate  early  in  acute  ajipendicitis.  In  each  disease  unexpected  cure 
without  operation  may  follow  a  long  and,  in  this  instance,  a  peculiarly 
distressing  illness.  But  such  a  cure  is  not  to  be  compared  with  the  im- 
mediate relief  following  upon  operation,  while  the  entire  safety  of  such 
an  operation,  if  pronijitly  and  properly  performed,  contrasts  strikingly 
with  the  miserable  and  even  fatal  results  of  palliative  treatment  un- 
wisely prolonged.^ 

Operative  TreatmcnL — See  p.  885. 

Seminal  Vesiculitis  and  Deferentitis. — The  seminal  vesicle 
very  rarely  refpiires  treatment  during  acute  urethral  gonorrhea.  Acute 
inflammation  in  it  is  rare  and  is  habitually  but  a  minor  accompaniment 
to  a  more  important  acute  prostatitis.  The  treatment  is  the  palliative 
treatment  of  acute;  prostatitis. 

When  active;  sup])uration  occurs  in  or  about  the  vesich^,  this  is  usu- 
ally not  disc(jvered  until  adhesion  with  the  bowel  has  taken  ])lace.  In 
this  event  the  abscess  should  be  incised  from  the  rectum.  But  if  sup- 
puration tends  to  spread  off  into  the  ischiorectal  fossa  or  threatens  the 
peritoneum,  it  should  be  a})])roaclied  from  the  perincnun. 

Epididymitis.  —  See  p.  (518. 

Cystitis. — The  treatment  of  gonorrheal  cystitis  is  that  of  acute  jx)s- 
terior  nrcthi'itis,  as  described  above. 

Pyelo-nepliritis.  —  See  p.  -TOl. 


1  Keyes,  N.  Y.  Puhjclink  Med.  Jour.,  1908,  Nos.  1)  and  10. 


CHAPTEK    XXI 
TEEATMENT    OF   CHEONIC   UEETHEITIS 

The  treatment  of  chronic  nretliritis  is  entirely  empirical,  like  the 
treatment  of  chronic  catarrh  of  any  mncoiis  membrane.  So  much  de- 
pends upon  the  physical  character  of  the  patient  himself,  and  so  much 
upon  the  precise  way  in  which  local  treatment  is  conducted,  that  it  is  im- 
possible for  any  two  men  to  treat  the  condition  by  precisely  the  same 
method.  It  is  to  be  borne  in  mind  that  the  milder  forms  of  chronic  ure- 
thritis tend  to  get  well  spontaneously  under  proper  general  and  sexual 
hygiene.  Even  the  cases  that  resist  local  treatment  most  effectively  are 
not  those  that  most  seriously  threaten  the  patient's  health,  but  rather 
the  minor  catarrhs  that  are  perfectly  curable  by  hygienic  methods ;  while 
the  more  severe  inflammations,  such  as  stricture  of  the  anterior  urethra 
and  marked  suppuration  in  the  prostate  and  seminal  vesicles,  usually 
yield  rapidly  to  intelligent  local  treatment.  But  it  is  impossible  to  de- 
cide beforehand  precisely  what  treatment  will  suit  a  given  case.  The 
most  anemic  and  neurotic  patient  may  be  cured  by  a  few  irrigations, 
while  the  most  robust  may  show  a  slight  catarrh  that  resists  every  local 
and  general  measure.  It  is  of  the  first  importance,  therefore,  that  the 
patient's  general  and  sexual  hygiene  be  closely  investigated,  and  every 
effort  made  from  the  outset  to  put  him  in  the  best  possible  circumstances 
for  overcoming  his  local  inflammation. 

In  the  second  place,  it  is  important  that  whatever  local  treatment  is 
undertaken  should  be  given  for  the  definite  purpose  of  curing  a  known 
lesion.  Yet  this  local  treatment  should  be  carried  out  in  a  jiurely  ten- 
tative way,  for,  as  has  already  been  stated  in  speaking  of  diagnosis,  it  is 
impossible  to  decide  beforehand  which  of  the  various  lesions  along  the 
urethra  is  the  important  one,  and  it  is  ocpially  impossible  to  be  sure 
whether  any  form  of  local  treatment  will  do  good  rather  than  harm  until 
it  has  been  tried.  It  is,  therefore,  necessary  to  conduct  a  given  method 
of  treatment  with  a  close  eye  to  results,  and,  unless  some  definite  change 
for  the  better  is  promptly  perceived  by  the  physician,  the  method  of 
treatment  must  be  shifted.  In  making  these  shifts  it  is  uecessary  every 
little  while  to  take  a  breathing  space — to  stop  all  local  treatment  and  give 
the  urethra  a  few  weeks'  rest,  controlling  the  discharge,  if  need  be,  by 
233 
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ail  anterior  astringent  injection,  or,  jireferably,  not  even  nsing  tliis,  if 
the  patient's  confidence  can  be  retained  withont  it. 

Bearing  these  general  considerations  in  mind,  we  may  proceed  to 
detail  the  methods  of  treatment  employed,  beginning  with  those  most 
commonly  used  and  ending  with  the  ones  that  arc  only  required  for  ex- 
ceptional cases. 

GENERAL    TREATMENT 

General  Hygiene. — INfany  of  tlie  general  hygienic  rules  for  the 
treatment  of  acute  gonorrheal  urethritis  do  not  ap])ly  to  the  treatment 
of  chronic  inflammations.  Thus  the  diet,  which  should  be  light  during 
the  acute  period  of  the  disease,  should  be  rather  full  and  stimulating  in 
the  chronic  stages.  Exercise,,  which  is  always  harmful  in  acute  gon- 
orrhea, is  often  beneficial  to  a  chronic  case.  Exercise  should  not  only  be 
permitted,  but  should  be  encouraged.  There  is  no  reason  to  prohibit 
even  such  violent  pastimes  as  tennis,  horseljack  riding,  and  swinnning, 
to  a  patient  suffering  from  chronic  urethritis;  hut  they  should  he  herjun 
gently,  and  the  patient  should  feel  his  way,  taking  more  and  more  exer- 
cise as  he  assures  himself  that  it  does  him  no  harm. 

The  intelligent  use  of  alcohol  is  one  of  the  most  thoroughly  misun- 
derstood points  about  the  treatment  of  chronic  urethritis.  Although  we 
realize  that  many  of  the  drugs  and  methods  of  local  treatment  employed 
for  chronic  urethritis  are  used  chiefly  because  they  are  irritating,  yet 
we  forget  that  alcohol  is  one  of  the  best  known  urethral  irritants,  and 
we  are  too  much  inclined  to  scoff  at  the  story  of  the  patient  who,  despair- 
ing of  a  cure  after  many  months  of  treatment  for  his  local  urethritis, 
breaks  training,  enters  a  wild  debauch,  and  comes  out  of  it  cured.  Such 
a  case  is  not  the  exception  that  proves  the  rule,  but  is  only  an  illustration 
of  the  rule  that  what  we  seek  for  the  cure  of  chronic  urethritis  is  the 
proper  irritant,  and  alcohol  sometimes  fits  the  case.  Alcohol  is  almost 
universally  harmful  so  long  as  gonococci  can  be  found  in  the  urethral 
pus  (though  there  are  rare  exceptions  even  to  this  rule)  ;  but  after  the 
g(m()cocci  have  disappeared,  if  the  patient  is  an  habitual  drinker,  it  is 
proper  to  urge  him  to  return  gradually  to  the  use  of  alcohol,  and  sucli  a 
course  frequently  has  a  most  beneficial  effect,  both  upon  the  patient's 
mind  and  upon  his  catarrh.  It  is  an  exliibition  of  intelligcmce  on  tJie 
part  of  the  pliysician  to  cure  liis  patient  by  giving  him  whisky  to  drink, 
an<l  one  should  never  run  the;  risk  of  permitting  the  patii'iit  to  make  this 
ex|)eriment  for  himself. 

Other  hygienic  measures,  such  as  sending  a  patient  away  from  the 
city  to  the  country,  or  bidding  him  change  his  climatic  conditions  by  a 
trip  at  sea  or  to  the  mountains,  are  very  rarely  called  for.  Yet,  when 
local  measures  fail  after  a  thorough  trial,  it  is  imperative  that  the  pa- 
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tient  leave  his  office  and  his  home  to  take  a  vacation.  Under  such  con- 
ditions a  hriof  trip  may  well  effect  a  cnre,  or  at  least  put  the  patient 
in  such  a  condition  that  local  treatment,  which  previously  was  ineffective, 
will  now  prove  curative. 

Sexual  Hygiene. — "While  gonococci  persist  sexual  intercourse  is  as 
likely  to  reinfect  the  g'onorrheic  as  it  is  to  infect  his  partner.  But  after 
their  disappearance  it  is  likely  to  do  good  hy  relieving  the  sexual  con- 
gestion of  one  who  is  (presumably)  accustomed  to  frequent  sexual  in- 
tercourse. The  irritation  of  ungratified  sexual  desire,  the  effort  to  check 
the  sexual  habit,  is  to  many  gonorrheics  the  most  distressing  feature  of 
the  disease. 

Drugs. — ^]\Iost  cases  of  chronic  urethritis  may  be  treated  successfully 
without  any  internal  administration  of  drugs.  Very  exceptionally  a 
patient  is  benefited  by  the  internal  administration  of  balsamics  or  alka- 
lies. More  commonly,  a  brief,  severe  course  of  water  drinking  will  cure 
a  mild  catarrh  by  flushing  the  canal.  The  alkaline  mineral  waters  are, 
apparently,  the  best  suited  for  this  purpose.  ITrotropin  is  employed  as 
an  antiseptic  preliminary  to  the  use  of  sounds  or  dilators,  and  for  the 
treatment  of  pyelo-nephritis  or  bacteriuria.  Alcohol  should  be  used  in- 
telligently, as  stated  above. 

INJECTIONS    AND    IRRIGATIONS 

Unless  there  is  some  indication  to  the  contrary,  the  first  local  treat- 
ment to  be  employed  upon  any  patient  with  chronic  urethritis  is  urethral 
injection  or  irrigation.  It  is,  jierhaps,  a  matter  of  taste  whether  to  be- 
gin, as  a  routine  measure,  by  bidding  the  patient  to  use  injections  for 
the  anterior  urethra  or  to  return  to  his  physician  for  irrigations  of  the 
posterior  urethra.  Xo  fixed  rule  can  be  given.  If  the  discharge  is 
profuse,  it  is  usually,  but  not  necessarily,  wise  to  begin  with  injections. 
If  it  is  slight,  irrigations  may  usually  be  depended  upon  alone.  The 
patient's  mental  attitude,  the  frequency  with  which  he  is  able  to  return 
for  treatment,  and  the  results  of  exjDerimental  treatment  in  each  direc- 
tion, must  be  the  guide  in  a  given  case. 

Injections. — The  astringent  injections  are  the  most  generally  use- 
ful. My  preference  is  for  the  zinc  acetate  mixture  or  the  permanganate 
of  zinc  solution  (p.  205).  It  is  preferable  not  to  employ  them  more  than 
twice  a  day.  They  should  be  retained  in  the  urethra  only  long  enough 
to  fill  the  canal.  Xo  effort  should  be  made  to  prevent  their  reaching  the 
deeper  portions  of  the  urethra,  nor  should  they  be  forced  back  into 
the  posterior  canal. 

If  the  discharge  is  jirofuse  and  contains  gonococci,  the  organic  silver 
salts,  notably  protargol,  may  prove  more  effective  than  the  astringents; 
but  the  more  chronic  the  case,  the  less  likely  are  the  silver  salts  to  do 


Dli.ATATrON  AND  MASSAGE  ^.'io 

p:oo(l.  Whatever  injection  is  eMi])love(l  may  do  good  at  tirst  and  irritate 
later.     Its  nsc  should,  therefore,  be  intermitted  every  few  weeks. 

Irrigations. — Having  coni])let(Ml  the  diagnosis  in  the  manner  de- 
scrilu'd  on  ]i.  IM,  it  is  uiy  eustoin  (o  hegin  treatment  hy  irrigating  the 
bladder  with  permanganate  of  ])()tash  (1 :  4,000  every  day  or  every  other 
day).  Even  if  the  j)rostate  is  mildly  involved,  it  is  often  better  to 
neglect  this  for  the  time,  nntil  the  surface  inflammation  is  a  tritle  calmed 
by  the  irrigations. 

If  thi-ee  or  four  irrigations  do  no  good,  a  change  may  be  made  liy 
increasing  the  strength  of  the  solution,  or  by  adding  to  each  r)00  c.c.  ten 
drops  of  a  10  per  cent  silver-nitrate  solution. 

If  the  prostate  and  vesicles  are  markedly  involved,  massage  upon 
them  is  begun  early ;  if  but  slightly  involved,  it  is  begun  after  the  first 
few  irrigations  and  continued  according  to  the  rules  given  below. 

At  this  time,  also,  iufiltratious  or  strictures  of  large  caliber  in 
the  anterior  urethra  are  to  be  sought  for  (p.  189)  if  the  case  is  not  pro- 
gressing satisfactorily. 

The  organic  silver  salts  are  sometimes  more  useful  than  the  astrin- 
gents when  gonococci  are  present ;  and  if  the  posterior  urethritis  is 
severe,  instillations  are  to  be  employed  at  first,  instead  of  irrigations, 
while  if  it  is  exceptionally  mild,  but  the  patient  has  many  subjective, 
painful,  or  neurotic  symptoms,  instillations  of  nitrate  of  silver  are  usu- 
ally most  beneficial. 

DILATATION    AND    MASSAGE 

One  of  the  most  difficult  problems  in  the  treatment  of  chronic  ure- 
thritis is  the  intelligent  use  of  dilatation  and  massage.  Theoretically, 
every  sclerotic  anterior  urethra  should  be  dilated  until  the  sclerosis  dis- 
appears and  the  surface  of  the  nuicous  membrane  appears  healed  when 
looked  at  through  the  urethroscope.  Theoretically,  every  inflamed  pros- 
tate and  seminal  vesicle  should  be  massaged  until  it  no  longer  yields  pus. 
Practically,  the  most  successful  practitioners  honor  these  rules  more  in 
the  breach  than  in  the  observance.  Ifany  an  anterior  urethra  becomes 
and  remains  apparently  well,  though  it  bears  untreated  scars.  Many  a 
prostate  continues  to  excrete  pus,  in  spite  of  all  that  can  be  done  by  the 
most  vigorous  and  long-continued  massage.  Indeed,  if  one  follows  these 
cases  as  I  have  done,^  treating  them  up  to  the  point  of  clinical  cure,  then 
observing  them,  and  nuissaging  the  prostate  as  part  of  the  observation 
every  few  months  for  a  year  or  niore  thereafter,  one  is  surprised  to  note 
that  a  prostate,  the  treatment  of  which  was  stopped  with  some  misgiv- 
ings, will  often  show  less  pus  in  its  secretion  after  several  months  than  it 
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did  while  treatment  was  being  pushed.  If  relapse  is  noted  after  the  in- 
terval, especially  if  that  relapse  be  only  in  the  shape  of  an  increased 
amount  of  pus  in  the  secretion,  without  any  subjective  symptoms  or 
urinary  signs,  a  few  rubs  usually  set  things  right  again. 

On  the  other  hand,  if  dilatation  is  persisted  in  until  the  urethroscope 
shows  a  perfectly  satisfactory  condition  of  the  mucous  membrane,  or  if 
massage  of  the  prostate  and  vesicles  is  persisted  in,  long  after  the  dis- 
appearance of  symptoms  and  urinary  signs,  in  the  hope  of  expressing  a 
last  pus  corpuscle  from  these  organs,  the  case  is  likely  to  be  sadly  over- 
treated.  This  is  especially  true  in  the  matter  of  massage.  From  the 
prostate,  the  seat  of  severe  or  prolonged  chronic  inflammation,  it  is  al- 
most impossible  to  remove  the  last  trace  of  pus ;  and  it  is  almost  certain 
that,  after  a  thorough  course  of  rubbing  with  this  end  in  view,  the  pros- 
tatitis is  quite  as  likely  to  relapse  as  though  the  patient  had  been  more 
moderately  treated,  with  a  view  to  controlling  and  not  eradicating  the 
prostatic  suppuration.  Relapse,  after  such  a  course  of  treatment,  is  the 
making  of  a  sexual  neurasthenic. 

The  fear,  so  commonly  expressed  both  by  the  jn-ofession  and  by  the 
laity,  that  chronic  prostatitis  leads  to  prostatic  hypertrophy  is  without 
clinical  foundation.  In  the  report  already  referred  to  I  have  shown 
that,  among  men  of  a  given  age,  prostatic  retention  is  less  common  if 
they  have  suffered  from  severe  and  prolonged  prostatitis  in  their  youth 
than  it  is  among  their  more  fortunate  brethren  who  either  deny  gon- 
orrhea absolutely,  or,  at  most,  have  not  had  severe  prostatic  inflannnatory 
complications  from  this  disease.  Were  prostatitis  so  much  to  be  dreaded 
as  a  cause  of  prostatic  hypertrophy  as  some  of  our  brethren  maintain, 
given  the  fact  that  prostatitis  is  so  common  a  complication  of  gonorrhea 
as  these  same  brethren  gladly  aduiit,  one  might  expect  to  see  in  the  gen- 
eration which  has  now  passed  its  fiftieth  3'ear,  and  which  w^ent  through 
its  gonococcic  period  at  a  time  when  no  finger  invaded  the  prostatic 
penetralia,  an  overwhelming  proportion  of  prostatics- — many  times  more 
than  the  clinic  actually  slmws. 

Theory  of  Dilatation  and  Massage. — The  important  pathologic 
changes  of  chronic  urethritis  occur  chiefiy  below  the  surface,  in  the 
glands  of  the  anterior  and  the  posterior  urethra,  and  in  sclerosis  of  the 
mucous  membrane  about  these  inflamed  glands.  The  reason  for  em])loy- 
ing  dilatation  of  tlie  anterior  urethra  and  massage  of  the  posterior 
urethra  in  the  treatment  of  chronic  urethritis  is,  therefore,  twofold. 
First,  in  order  to  express  the  accumulated  secretions  from  the  glands  and 
thereby  to  permit  them  mechanically  to  return  to  a  more  normal  condi- 
tion ;  and  secondly,  by  making  pressure  upon  the  inflammatory  tissue 
about  these  glands,  and  es])ecially  about  their  orifices,  to  encourage  re- 
sorption of  this  exudate  and  to  tliscourage  its  change  into  a  pernianent 
scar. 
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One  iiiig'lit  suppose,  a  pnoi-t,  tliat  everv  clirdiiie  uv('tlii"itis,  llici-cfore, 
required  either  dilatation  or  niassai!;e,  and  niDre  })rol)al)ly  both,  but  such 
is  far  from  being  the  case.  Some  inflamed  urethras  not  only  heal  as  well 
■without  these  measures,  but  heal  even  better  without  them.  Massage  of 
the  prostate  and  vesicles  may  prove  irritating  rather  than  beneficial,  and 
the  danger  from  irritation  by  th(»  use  of  sounds  and  dilators  in  the 
urethra  is  well  known.  Morcoxcr,  iIk^  moderately  inflamed  antei'ioi-  or 
posterior  urethra  gets  well  without  mechanical  pressure  in  nuniy  in- 
stances. Hence,  it  is  well  to  reserve  massage,  and  even  more  carefully 
to  reserve  dilatation,  for  those  cases  that  really  need  it — that  are  not 
curable  without  it.  One  can  scarcely  be  too  enthusiastic  about  the  ad- 
vantages of  these  methods  of  treatment  if  one  always  bears  in  mind  their 
dangers. 

Technic  of  Dilatation. — If  examination  with  the  bulbous  bougie 
reveals  an  induration  in  the  anterior  urethra,  which  is  not  promptly 
ameliorated  or  cured  by  irrigations,  it  should  be  dilated.  If  the  patient's 
meatus  is  sufficiently  large,  the  dilatation  should  be  begun  with  sounds, 
and  these  should  be  carried  to  the  limit  of  the  meatus.  The  urethra 
should  be  dilated  not  more  than  three  numbers  at  a  given  occasion,  and 
the  usual  precautions  of  hexamethylenamin  and  irrigation  should  be 
employed.  In  urethritis,  permanganate  irrigation  is  usually  preferable 
to  silver-nitrate  instillations. 

When  the  first  sound  is  passed,  the  urethra  should  be  palpated  upon 
it  to  discover  any  perceptible  infiltrations  or  minute  glandular  indura- 
tions, and  if  these  are  found  they  shoidd  be  gently  massaged  for  a  minute 
or  more  upon  the  sound  each  time  it  is  introduced  thereafter  until  they 
disappear,  or  until  it  becomes  evident  that  they  are  permanent  scars. 

Sounding  should  be  repeated  twice  a  week,  and  when  the  limit  of 
the  meatus  is  reached,  dilatation  with  the  Kollmann  dilator  should  be 
begun.  In  using  the  dilator  it  is  often  possible  to  advance  nmch  more 
rapidly  than  with  the  sound.  The  instrument  is  screwed  up  gently,  one 
waits  a  moment,  and  then  gently  turns  the  wheel  a  trifle  more.  By  thus 
turning  intermittently,  one  gains  two  or  three  nundiers  with  little  ])ain 
to  the  patient  and  without  exciting  much  bleeding. 

I  see  no  advantage  in  leaving  sounds  or  dilators  in  the  urethra  for 
more  than  a  few  moments  after  the  desired  dilatation  has  been  achieved. 

It  is  a  general  rule  that  bleeding  is  a  sign  of  too  severe  dilatation. 
Yet,  if  the  surface  of  the  urethra  is  uiuch  inflamed,  the  very  introduction 
of  the  instrument  may  cause  hk^eding. 

Contra-indications  to  Dilatation — While  gonococci  jiersist  in  the  ure- 
thra, dilatation  is  dangerous.  It  may  do  good;  it  is  uiore  likely  to  do 
harm.  While  the  urine  contains  free  pus,  even  though  that  pus  show  no 
gonococci,  dilatation  is  still  somewhat  dangerous,  and  should  be  under- 
taken only  after  every  effort  to  clear  the  urine  of  free  ])us  has  failed; 
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lint  when  only  a  very  lii;lit,  ])iirnlent  cloud  remains,  and  the  urine  shows 
many  shreds^  dihitation  is  likely  to  be  most  serviceable  and  almost  free 
from  danger.  Yet  it  is  always  possible  that  the  dilatation  may  excite 
acute  prostatitis  or  epididymitis.  These  may  be  avoided,  to  be  sure,  by 
restricting-  the  dilatation  to  the  anterior  urethra.  Yet,  in  some  instances, 
the  dilatation,  to  be  eflficient,  must  include  the  membranous  urethra,  since 
the  bulb  and  the  bulbo-membranous  junction  ai-e  likely  to  be  the  regions 
most  in  need  of  stretching. 

The  contra-indications  to  dilatation,  by  subjective  sensations  of  the 
patient,  nuiy  be  overcome  by  the  use  of  local  anesthesia  (p.  53). 

Technic  of  Massage. — The  method  of  reaching  and  examining 
the  prostate  and  seminal  vesicles  with  the  finger  introduced  into  the 
rectum  has  already  been  described.  One  often  speaks  of  massaging  the 
prostate;  but  it  is  prudent,  in  view  of  the  fact  that  the  vesicles  may  be 
inflamed  even  when  they  feel  normal,  always  to  begin  massage  with  the 
vesicles  and  then  to  massage  the  j)rostate,  no  matter  which  of  these  organs 
feels  the  more  diseased,  though  one  should  spend  most  of  one's  time  on 
obviously  diseased  regions. 

The  question  whether  these  organs  should  be  massaged  severely  or 
gently  cannot  be  decided  academically.  A  physician  who  rubs  so  hard 
as  to  make  many  of  his  patients  faint  loses  many  a  case  that  must  be 
massaged  before  it  can  be  cured ;  and,  on  the  other  hand,  the  physician 
who  massages  too  gently  fails  to  cure  certain  cases  that  require  severe 
rubbing.  The  intelligent  practitioner  will  rub  gently  at  first  and  in- 
crease the  severity  of  the  manipulation  up  to  the  point  of  the  patient's 
endurance,  and  with  an  eye  to  the  results  obtained.  Severe  massage  may 
do  physical  harm  by  exciting  acute  prostatitis,  vesiculitis,  and  epididy- 
mitis. Mild  massage  very  rarely  does  this.  l\o  two  physicians  mas- 
sage with  precisely  the  same  method  or  with  ])recisely  the  same  severity, 
as  patients  are  quick  to  note. 

A  simple  method  is  to  begin  upon  one  vesicle,  and,  reaching  up  as 
far  toward  its  fundus  as  possible,  to  press  upon  it  and  then  withdraw 
the  finger  in  a  zigzag  way  until  one  reaches  the  prostate.  This  maneuver 
is  repeated  half  a  dozen  times  and  then  the  same  treatment  given  to  the 
opposite  vesicle.  If  the  vesicles  are  impalpable,  this  is  enough.  If  dis- 
tended or  indurated,  the  maneuver  should  be  repeated  often  enough  to 
make  a  distinct  roducfiou  in  tlioir  size,  if  the  jiatient  can  bear  so  much 
manipulation. 

The  finger  is  then  brouglil  down  to  the  prostate.  Hard,  angular  in- 
durations in  and  about  this  organ  had  best  be  avoided,  and  pressure 
made  chiefly  upon  the  more  yielding  portions  of  the  gland.  Beginning 
with  one  lobe,  pressure  is  made  upon  it  either  with  a  to-and-fro  lateral 
sweep  of  the  finger  or  with  a  circular  motion.  This  manipulation,  if 
gentle,  may  be  continued  for  one  minute;  if  severe,  half  a  dozen  strokes 
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may  suffice.  Tlie  saiuc  Ircahiiouf  is  given  the  o])))ositG  lolx^  of  tlic  i;laii(l, 
and  the  manipulation  concluded  by  a  lialf  dozen  strokes  oxer  the 
prostatic  siuus  fur  the  purpose  of  euiptying  the  nuiin  ducts  into  the 
urethra. 

]\Ieanwhile,  watch  is  ke]it  for  the  ex})ulsion  of  pus  from  the  meatus, 
and  this  is  caui>,ht  upon  a  slide  for  examination. 

Massage  should  usually  be  repeated  not  oftener  than  two  or  three 
times  a  week.  If  severe,  longer  intervals  are  Letter.  In  exceptional 
cases,  when  the  return  from  massage  is  very  great,  gentle  rubbing  may 
be  employed  once  a  day.  Massage  should  l)e  continued  until  the  sub- 
jective symptoms  are  relieved,  and  the  return  from  the  rubbing  very 
slight  and  not  densely  purulent.  If  the  return  to  normal  is  rapid,  one 
may  continue  to  rub  until  all  pus  disappears.  The  success  of  treatment 
must  almost  always  be  verified  by  three  or  four  observations  at  intervals 
of  one  to  three  months.  If  pus  has  reaccumulated  during  these  inter- 
vals, a  few  rubs  will  get  rid  of  it. 

Contra-indications  to  Massage — Massage  is  dangerous  only  in  the 
presence  of  acute  intiamiuation  of  the  uretln-a,  the  prostate,  the  vesicle, 
or  the  epididymis;  but  massage  is  harmful  in  case  it  increases  the  pa- 
tient's subjective  symptoms  instead  of  relieving  them.  It  is  also  harm- 
ful in  case  it  so  hypnotizes  the  patient  that  he  thinks  he  must  come  for 
the  rest  of  his  natural  days  to  be  rubbed  for  the  relief  of  inuiginary  dis- 
comforts. Such  ]iatients  should  be  discouraged  from  massage  by  all 
possible  means.     Their  proper  cure  is  sexual  relief  by  matrimony. 

THE    RECTAL    DOUCHE 

The  rectal  douche  is  an  accessory  or  substitute  to  massage  of  the 
prostate  and  vesicles.  The  usual  case,  that  can  perfectly  well  submit  to 
massage,  need  not  bother  with  douches.  But  if  the  patient  cannot  reach 
his  physician  often  enough  for  massage,  if  tlie  inflammation  is  too  acute 
for  massage,  or  if  massage  proves  irritating  or  in  any  way  harmful,  the 
rectal  douche  should  be  employed.  The  object  of  the  rectal  douche  is 
to  apply  heat  or  cold  to  the  prostate  or  vesicles.  For  this  ])urpose,  tlie 
closed  tube,  or  ])sychrophore,  may  be  employed,  but  the  open  double-cur- 
rent tube  is  bettei'.  Hot  water  is  usually  preferable  to  cold.  The 
mechanism  and  teclinic  have  already  been  described.  The  injection 
should  be  repeated  every  day,  with  an  int(u-val  of  a  few  days,  every  two 
or  three  weeks,  to  make  sure  that  the  bowel  is  not  being  irritated.  Some 
patients  note  an  innnediate  sense  of  relief  from  the  use  of  the  rectal 
douche,  but  the  majority  do  not,  and  it  is  often  difficult  to  persuade  a 
patient  to  go  on,  week  after  week,  using  a  treatment  which  is  a  great 
nuisance  and  which  does  not  ap])ear  to  him  beneficial.  Yet  the  rectal 
douche  is  one  of  the  few  forms  of  treatment  that  I  consider  it  wise  to 
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coutiniie  for  montlis  at  a  tiiiic,  with  only  such  intervals  as  arc  necessary 
to  insure  the  safety  of  the  bowel. 

OPERATIVE    TREATMENT 

In  the  absence  of  complications  specifically  requiring  operations, 
snch  as  intractable  stricture,  or  abscess  of  the  prostate  or  vesicle,  it  is, 
generally  speaking,  unwise  to  operate  upon  cases  of  chronic  urethritis. 
Intractable  cases  of  prostatic  neuralgia  have  been  cured  by  scraping  the 
posterior  urethra,  but  such  a  treatment  would  seem  more  likely  to  do  harm 
than  good  in  most  cases.  Young  ^  advises  prostatectomy  for  the  treat- 
ment of  chronic  prostatitis ;  but  his  best  results  are  obtained  in  cases  of 
retention,  and  it  is  obvious  that  retention  from  prostatic  bar  or  con- 
tracture in  a  young  man  requires  the  same  operative  treatment  for  its 
cure  as  does  prostatic  retention  in  the  aged.  Dilatation  does  these  cases 
no  good  (p.  327). 

Ligation  of  the  vas  deferens  sometimes  exercises  a  markedly  bene- 
ficial effect  upon  severe,  persistent  prostatitis  and  vesiculitis,  but  since 
this  operation  renders  the  patient  sterile  it  is  permissible  only  upon  old 
men  and  upon  such  young  men  as  suffer  from  relapsing  epididymitis  in- 
curable by  any  other  means. 

URETHROSCOPIC    TREATMENT 

The  anterior  urethra  should  be  examined  with  the  urethroscope, 
either  at  the  time  that  dilatation  seems  indicated  or  at  the  time  that 
it  fails  to  do  good.  Urethroscopic  treatment  is  very  rarely  necessary, 
although  the  German  school  prefer  to  use  the  urethroscope  throughout. 
If  urethroscopic  observations  are  made  throughout  the  course  of  treat- 
ment, the  disappearance  of  infiltrations  and  the  return  of  the  mucous 
membrane  to  normal,  or  the  final  scarring  of  the  urethra  may  be  noted. 
But  frequent  introductions  of  the  urethroscope  are  often  more  irritating 
than  the  dilatations  themselves,  and  it  does  not  seem  necessary  to  watch 
the  urethral  mucous  mend)rane  when  the  progress  of  the  cure  can  be  ob- 
served quite  as  aeeuratoly  by  watching  the  disappearance  of  shreds  and 
pus  from  the  urine. 

The  methods  of  urethrosco})ie  treatment  are  four: 

Applications  of  chemicals  to  the  mucous  m(Mn])rano. 
Treatment  of  su])purating  follicles  or  ]>araui'ethi'al  canals. 
Treatment  of  the  veruniontanum   (]>.  243). 
Treatment  of  uretln-al  neo])lasms  (]).  502). 
Topical  Applications. — If   anterior   urethritis   resists   treatment 
by  the  ordinaiw  injection  and  dilatation,  the  urethroscope  usually  re- 

'  Johns  Hopkins  Hospital  Report,  vol.  xiii. 
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vcnls  Jiic;ili/c(|  areas  of  iiililti'al ion,  in  the  midst  of  wliicli  are  seen  in- 
tianicd  lilands  wliicli  iiiav  or  may  not  exude  ])ns.  Applications  to  these 
spots  may  be  made  tlwouiili  the  nrethroscope  hy  means  of  a  cotton  tam])on 
on  a  wooden  a})])lieator.  A'itrate  of  silver  in  5  per  cent  to  20  per  cent 
strength  is  the  di-ug-  most  connnonly  used.  Snl])hat(^  of  co])])er  may  he 
nsed  in  the  same  strength,  or  eqnal  parts  of  iodin  and  carbolic  acid 
may  be  em])loye(l.  The  a])])lications  are  made  ])i'ecisely  to  tlie  inllamed 
s])ot,  aftei-  it  has  been  touched  with  a  di'y  jiiece  of  cotton,  in  order 
to  rid  it  of  secretions.  Xo  excess  of  the  solntion  slionld  be  ])ermilted 
to  run  over  healthy  parts  of  the  nnicous  nunnbrane.  The  treatment 
nuiy  be  rei)eated  not  oftener  than  twice  nor  less  often  than  once  a 
week. 

Treatment  of  Suppurating  Follicles  and  Paraurethral 
Ducts. — -Intractable  antei'ior  urethritis  is  sometimes  due  to  persistent 
snppnration  in  one  or  more  of  the  nrethral  follicles;  most  exceptionally, 
it  is  due  to  snppnration  in  a  paraurethral  canal.  \'^arious  means  of  at- 
tacking such  conditions  throngli  the  urethrosco];e  have  been  suggested. 
For  the  paraurethral  canal,  the  best  treatment  is  injection  with  1  per 
cent  nitrate  of  silver,  and  if  this  fails  to  cure  after  two  or  three  injec- 
tions, the  canal  should  l)e  split  from  end  to  end  by  means  of  a  urethro- 
scopic  knife  (Janet's  trajectotome  is  the  most  convenient  instrument). 
After  the  canal  has  thus  been  thrown  open  into  the  urethra,  its  inflam- 
nnition  is  readily  heah'd  by  the  routine  injections  and  dilatation.  But 
after  the  operation  no  dilatation  should  be  em])loyed  until  gonococci  have 
disappeared. 

Suppurating  follicles  are  l)est  treated  by  destroying  them  with  a  gal- 
vano-caustic  needle,  which  is  plunged  into  the  sup])urating  focus.  The 
treatment  of  these  lesions  by  injection  with  the  urethral  pipette,  or  by 
the  application  upon  their  surface  of  strong  solutions,  is  not  so  rapidly 
successful.  Churchman  ^  thinks  this  method  the  best  for  jjarauretliritis, 
since  he  fears  systemic  infection  from  cutting. 

TREATMENT  OF  POSTGONORRHEAL  NEUROSES 

The  neuroses  due  to  chronic  jn-ostatitis  and  seminal  vesiculitis  may- 
or may  not  be  jwstgonorrheal,  as  has  already  been  suggested.  Yet  they 
usually  follow  gonorrhea,  are  usually  attributed  to  it  by  the  ])atient,  and 
are,  therefore,  best  considered  under  this  aspect.  They  may  be  divided 
into  three  groups : 

Sexual  neuroses. 

Painful  neuroses. 

Sexual  neurasthenia. 

'  Jour.  Am.  Med.  Assn.,  January  14,  l*,t()5. 
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To  tliese  may  be  added,  for  the  sake  of  convenience : 
Prostatorrliea. 
Spermatorrliea. 

In  order  properly  to  treat  these  various  conditions,  an  accurate  diag- 
nosis is  necessary  as  to  the  presence  or  absence  of  the  gonococcus,  the 
gravity  of  the  prostatitis  or  vesiculitis,  the  presence  of  urethral  stricture 
or  residual  urine,  of  urethral  hyperesthesia,  and,  above  all,  the  neurotic 
caliber  of  the  individual. 

If  gonococci  are  present,  one  must  first  get  rid  of  these  by  appropri- 
ate measures.  If  the  prostate  and  vesicles  are  markedly  inflamed,  these 
must  be  massaged  until  the  amount  of  pus  expressed  is  reduced  to  a 
minimum.  If  there  is  stricture,  this  must  be  dilated ;  if  there  is  residual 
urine  without  any  marked  pathological  cause,  this  may  be  set  do^\ai  to 
the  sclerosis  of  the  prostatic  glands  about  the  bladder  neck,  and  is  best 
treated  by  incision  with  the  galvano-cautery  (p.  327).  If  the  urethra  is 
hyperesthetic,  this  oversensitiveness  must  be  dulled  by  the  gentle  passage 
of  sounds  as  large  as  the  patient  can  bear,  each  passage  of  the  sound 
being  preceded,  if  necessary,  by  an  injection  of  alypin.  At  the  same 
time,  the  condition  of  the  verumontanum  must  be  studied  through  the 
posterior  urethroscope.  If  examination  reveals  that  this  is  congested, 
swollen,  or  eroded,  treatment  must  be  directed  to  it.  Throughout  the 
treatment  close  watch  must  be  kept  upon  its  effect  on  the  patient,  and 
frequent  questionings  should  elicit  the  precise  nature  of  the  patient's 
pain  (if  he  has  any). 

It  will  usually  be  found  that  the  proper  treatment  for  pain  is  the 
treatment  which  strikes  the  painful  spot.  Thus,  if  pressure  upon  the 
prostate  or  upon  the  vesicle  excites  a  discomfort  which  the  patient  recog- 
nizes as  that  from  which  he  suffers,  massage  of  these  organs  will  relieve 
this  discomfort ;  if  the  passage  of  a  sound  strikes  the  painful  spot,  sounds 
and  irrigation  are  likely  to  cure ;  if  touching  the  verumontanum  with  a 
swab  introduced  through  the  posterior  urethroscope  excites  the  pain,  this 
is  likely  to  prove  the  proper  point  of  attack.  In  these  cases  above  all 
others,  care  should  be  taken  not  to  persist  too  long  in  any  one  course  of 
treatment  with  blind  insistence  that  this  treatment  must  cure.  Unless 
the  progress  of  the  case  is  entirely  satisfactory,  no  given  course  of  treat- 
ment should  be  persisted  in  for  more  than  three  weeks. 

Finally,  so  many  of  these  difficulties  depend  entirely  upon  sexual 
irregularities  and  derangements  that  the  patient's  sexual  habits,  both 
previous  and  present,  should  be  intimately  investigated,  and  every  ef- 
fort made  to  lead  him  to  as  clean,  as  wholesome,  and  as  normal  a  sexual 
condition  as  it  is  possible  for  him  to  attain.  Altliough  matrimony 
cannot  be  prescribed  like  a  pill,  and  although  these  i)atients  are  often 
sorry  subjects  to  place  on  any  woman's  hands,  truly  happy  married 
life   is   often   the   only   real    remedy   for   the  patient's  condition,    and, 
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unfortunately,  almost  as  often  it  is  a  reiiicdy  beyond  the  ]iatient's 
means. 

Many  special  motliods  of  treatment  are  employed  u}M)n  these  cases, 
especially  for  the  purpose  of  inqirovin**'  defects  in  the  sexual  function. 
Such  are:  the  administration  of  strychnin,  damiana,  and  belladonna, 
the  applicaticm  of  the  galvanic  or  the  liigh-frequency  current  to  the  pros- 
tate, either  by  m(>ans  of  a  urethral  electrode,  or  by  a  rectal  electrode,  the 
more  diffuse  ap])lication  of  electricity  in  the  form  of  high-frequency 
cnrrents,  the  so-called  violent  ray,  the  high  candle-pow(>r  light,  etc.  Vi- 
bratory massage  of  the  prostate  through  the  rectum  is  also  employed. 

I  have  tried  most  of  these  measures  and,  though  T  liave  succeeded 
in  curing  certain  cases,  or  at  least  in  temporarily  improving  them,  by 
almost  every  one  of  these  means,  they  all  fail  in  the  majority  of  instances. 
Many  years  ago,  by  means  of  vibratory  prostatic  massage,  I  relieved  a 
condition  of  deep  urethral  pain  which  had  resisted  every  other  form  of 
treatment  at  my  hands  and  at  the  hands  of  many  practitioners.  Quite 
recently  I  succeeded  with  the  high-frequency  current  in  markedly  ameli- 
orating the  functional  impotence  and  frequent  nocturnal  emissions  of  a 
patient  who  had  traveled  the  length  of  the  country  in  the  vain  hojie  of 
relief.  Yet  these  cases  are  absolutely  isolated.  How  much  my  personal 
suggestion  had  to  do  with  these  cures  I  hesitate  to  decide.  In  obscure 
cases,  rebellious  to  all  other  methods  of  treatment,  applications  to  the 
verumontanum  through  the  posterior  urethroscope  have  proven  quite 
generally  useful. 

The  technic  of  the  application  is  as  follows: 

The  urethroscope  is  introduced  until  its  window  is  believed  to  be 
opposite  the  verumontanum.  Its  obturator  is  then  removed  and  the 
verumontanum  sought  for  by  gently  moving  the  urethroscope  forward 
or  back.  If  the  lumen  of  the  tube  fills  wdth  blood  or  urine,  this  is 
mopped  out  by  cotton  swabs.  When  the  verumontanum  is  plainly  seen, 
it  is  very  gently  mopped  dry  with  the  swab  and  then  touched  with  10 
per  cent  nitrate  of  silver  Tipon  a  very  minute  cotton  swal) — so  minute 
that  none  of  the  solution  will  be  squeezed  out  over  tlie  surrounding  parts. 
The  thoroughness  of  the  cauterizaticm  is  controlled  by  visual  examina- 
tion. The  tube  is  then  witlidrawn  and  the  application  not  repeated 
within  eight  or  ten  days. 

The  solutions  I  have  employed  are  5,  10,  and  20  per  cent  silver 
nitrate  and  the  liquor  hydrargyri  nitratis. 

It  is  said  that  curettage  of  the  verumontanum  through  the  urethro- 
scope is  sometimes  of  material  assistance  when  cauterization  fails.  I 
have  not  employed  it.  Even  tlie  cauterization  is  quite  a  severe  method 
of  treatment,  and  if  some  benefit  is  not  derived  from  the  first  t\v(j  or  three 
applications  it  should  not  be  continued. 

To  sum  up: 
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Sexual  Neuroses.  -In  tlie  treatment  of  sexual  neuroses,  regula- 
tion of  the  j)atient"s  sexual  life  is  of  the  first  inqwrtanee.  For  deficient 
erection  and  premature  ejaculation,  more  may  nsuallv  be  done  bv  ure- 
throscopic  cauterization  of  the  verumontanum  than  by  any  other  local 
treatment.     But  massaiir  of  the  dilated  prostate  or  vesicles  may  help. 

Painful  Neuroses. — The  sexual  element  is  still  of  the  greatest  im- 
portance, and  the  decision  as  to  what  form  of  local  treatment  should  be 
employed  rests  with  the  discovery  of  that  form  of  treatment  which 
touches  the  ])aiuful  spot. 

Sexual  Neurasthenia. — The  element  of  suggestion  is  here  of  the 
greatest  iui})ortaiice.  Sexual  and  general  hygiene  often  succeed  better 
without  local  treatment  than  with,  and  the  effect  of  local  treatment  is 
chiefly  suggestive. 

Prostatorrhea  and  Spermatorrhea. — The  leaky  glands  are 
emptied  by  massage  and  dilatarion;  l)ut,  inasmuch  as  the  effect  of  local 
treatment  is  only  temporary,  the  patient  should  be  made  to  understand 
clearly  that  his  condition  is  of  no  importance  and  will  lie  likely  to  con- 
tinue so  long  as  he  remains  single. 


CHAPTT-K    XXTI 
SPASMODIC   AND   CONGENITAL   STEICTURE 

An  abnormal  narrowness  of  any  portion  of  the  canal  of  the  urethra 
constitutes  stricture,  or,  since  the  urethra  is  naturally  a  closed  canal.  Sir 
Charles  Bell's  deiinition  may  be  more  accurate  and  loss  of  dilatalnlity 
may  be  termed  stricture.  This  contraction  of  the  canal,  according  to 
the  first  definition,  to  constitute  stricture  must  be  unnatural,  for  the 
urethra  has  certain  points  of  normal  contraction — namely,  the  meatus, 
the  middle  of  the  pendulous,  and  the  beginning  of  the  membranous  ure- 
thra, and  these  are  not  strictures.  Tliey  become  so,  however,  if  unduly 
small.  Thus,  an  individual  with  an  average-sized  penis  and  urethra, 
whose  meatus  will  only  take  a  Xo.  10  French,  has  stricture  (congenital) 
of  the  meatus,  although  he  may  never  suffer  any  inconvenience  there- 
from. Again,  any  inflanmiatory  condition  of  the  walls  of  the  canal,  or 
spasmodic  contraction  of  the  same,  constitutes  stricture  in  a  certain  sense, 
as  does  also  any  growth  upon  or  beneath  tlie  mucous  membrane — can- 
cerous, tidK'rcular,  sy])liilitic,  or  membranons.  In  tlie  same  w'ay  a  col- 
lection of  fluid  outside  the  canal  may  constitute  stricture — abscess, 
serous,  or  hydatid  cyst,  etc. — anything,  in  sliort,  wdiich  lessens  the  size 
of  the  canal  when  distended  by  the  stream  of  urine,  foi-eigii  bodies,  of 
course,  excepted.  In  all  the  last-named  conditions,  however,  stricture 
is  only  an  epiphenomenon,  and  not  the  disease  itself. 

True  stricture  is  of  two  kinds:  1.  ]\luscular  or  spasmodic.  2. 
Permanent  or  organic — the  latter  congenital  or  acquired.  Jnfiauiiuatory 
stricture  does  not  exist  as  a  disease  of  the  urethra.  Any  infiannna- 
tion  lessens  the  caliber  of  the  canal  in  proportion  to  the  turgescence  of 
the  mucous  membrane;  but  no  amount  of  simple  inflammation  of  the 
urethral  mucous  membrane  constricts  tlie  canal  enough  to  occasion  seri- 
ous retention,  unless  occurring  in  comiection  with  organic  or  s])asmodic 
stricture,  assisted  by  muscular  spasm  or  com})li('ated  by  congestion. 

Obstruction  of  the  urethra  by  stone,  slough,  or  foreign  body  does  not 
constitute  stricture. 

MUSCULAR    OR    SPASMODIC    STRICTURE 

Spasmodic  strictui'o  is  an  involuntary  contraction  of  the  compressor 
urethra?  muscle  of  suflicient  force  to  impede  or  to  prevent,  temporarily 

245 


246  SPASMODIC  AND  CONGENITAL  STRICTURE 

or  ]icrnianently,  the  passage  of  iiriue  from  tlie  bladder.  I  have  en- 
countered no  case  of  spasm  of  the  pendulous  urethra,  though  De  Bovis  ^ 
records  two  ca:ses.  The  so-called  spasm  of  an  organic  stricture  is  elastic 
or  congestive,  except  when  it  occurs  in  the  compressor  muscle. 

Spasmodic  stricture  is  a  symptom,  not  a  disease.  It  always  depends 
upon  some  separate  and  distinct  condition.  It  varies  Avitli  the  varia- 
tions of  this  etiological  factor  and  disappears  with  its  cure. 

An  active  predisposing  cause  is  a  sensitive,  high-strung  nervous  or- 
ganization, often  in  connection  with  an  irritable,  a  gouty,  or  a  rheumatic 
constitution,  and  particularly  in  those  who  are  sexually  astray.  Such 
a  one  is  unable  to  urinate  in  the  presence  of  his  fellows,  and  the  more 
anxious  he  is  to  pass  his  Avater,  and  the  more  water  there  is  to  pass,  the 
more  difficult  does  he  find  it  to  satisfy  his  desire.  Certain  mental  sug- 
gestions contribute  to  increase  or  to  diminish  the  spasm.  The  sound  of 
running  water  often  breaks  the  spell,  while  derision  or  absolute  silence 
has  the  opposite  effect.  I  have  known  a  commercial  traveler  who,  dur- 
ing twenty  years  of  life  spent  mostly  on  the  road,  could  not  urinate  in 
a  railroad  car  except  by  means  of  a  catheter.  Yet  such  a  man  may  well 
go  through  life  with  no  great  inconvenience  froui  his  urethral  idiosyn- 
crasy, his  urethrismus,  as  Otis  termed  it.  But  let  him  acquire  an  organic 
stricture  of  a  vesical  calculus,  let  him  be  operated  upon  for  hemorrhoids, 
or  suffer  any  local  or  constitutional  strain  or  shock,  and  his  urina- 
tion immediately  becomes  difficult  or  impossible  to  accomplish  for  a 
greater  or  less  space  of  time.  I  have  known  an  operation  for  hem- 
orrhoids to  occasion  complete  retention  lasting  ten  days,  long  after  the 
patient  was  up  and  about.  Such  a  spasm,  if  unrelieved  by  catheteriza- 
tion, may  even  cause  rupture  of  the  bladder.  Thus  there  is  this  much 
in  the  theory  of  Otis  that  an  abnormally  small  meatus  may  cause  ure- 
thrismus, that  if  the  meatus  is  small  enough  to  irritate  the  urethra  by 
impeding  urination,  it  may  excite  a  spasmodic  stricture,  though  I  have 
never  known  it  to  do  so.^ 

Symptoms  and  Diagnosis — The  one  symptom  of  spasmodic  stricture 
is  inability  to  urinate.  Hence,  it  is  sometimes  confounded  with  organic 
stricture.  Indeed,  not  a  few  cases  of  stricture  deemed  impassable,  when 
put  upon  the  operating  table  have  been  found  to  admit  a  full-sized  sound, 
l)eing  cases  of  spasm  with  little  or  no  organic  contracture.  The  follow- 
ing differentiating  points  are  therefore  memoral)le  : 

1.  Spasmodic  stricture  occurs  only  in  the  membranous  urethra. 

2.  Unless  there  is  some  organic  losicm  of  the  urinary  tract  the  urine 
IS  bright  and  sparkling,  which  it  very  rarely  is  if  there  is  organic 
.stricture  sufficiently  marked  to  seriously  arrest  urination. 

»  Gaz.  des  fulp.,  1897,  LXX,  583. 

^  Jour,  of  Cut.  and  Gcn.-Urin.  Dis.,   1887,  v,  2, 
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3.  Although  it  may  be  impossible  to  introduce  a  filiform  bougie  or 
a  small  sound,  a  full-sized  sound,  if  allowed  to  rest  for  a  few  moments 
against  the  face  of  the  stricture,  will  usually  tire  the  muscle,  and  finally 
slij)  into  the  bladder.  If  it  slips  in  by  its  own  weight  its  course  will 
often  be  jerky  and  irregular,  as  the  muscle  gives  way  by  succeeding 
spasms  of  lessening  intensity. 

4.  When  the  instrument  is  once  introduced  the  obstacle  is  wiped  out, 
and  the  withdrawal  of  the  instrument  is  not  opposed  by  any  such  grasp- 
ing as  is  felt  when  there  is  tight  organic  stricture.^ 

5.  Even  though  a  spasmodic  stricture  be  absolutely  impassable,  gen- 
eral anesthesia  Avill  entirely  relax  it  and  permit  the  passage  of  any  in- 
strument that  the  normal  canal  will  take. 

6.  Organic  and  spasmodic  stricture  often  coexist.-  Indeed,  organic 
stricture  is  the  most  common  cause  of  spasm,  and  spasm  may  be  the 
notable  symptom  of  an  organic  stricture  of  large  caliber. 

Treatment — The  retention  may  be  relieved  by  a  hot  sitz  bath  or  by 
catheterization. 

The  tendency  to  spasm  is  overcome  by  removing  the  cause  and  im- 
proving the  general  hygiene,  special  attention  being  paid  to  sexual 
irregularities,   concentrated  urine,   and  organic  stricture. 

To  j^revent  recurrence  of  the  spasm  I  know  nothing  better  than  the 
passage  of  a  full-sized  steel  sound  to  overstretch  the  muscle,  and  silver- 
nitrate  instillations  to  blunt  the  sensibility  of  the  deep  urethra. 

CONGENITAL    STRICTURE 

Congenital  stricture  or  occlusion  of  the  urethra  may  occur  at  three 
places  in  the  urethra: 

1.  At  the  meatus. 

2.  At  the  outer  limit  of  the  fossa  navicularis,  and 

3.  At  the  membranous  urethra. 

Such  strictures  are  caused  by  inaccurate  apposition  in  the  embryo 
of  separately  developed  sections  of  the  urethra.  Stricture  in  the  deep 
urethra  is  most  unusual.  Guibe  relates  an  interesting  fatal  case  in 
wdiich  the  stricture  only  admitted  a  needle.  On  the  other  hand,  con- 
genital stricture  at  the  meatus,  or  at  the  outer  end  of  the  fossa  navicularis 
(aptly  termed  the  second  meatus)  is  very  common.  Indeed,  the  size  of 
the  meatus  is  no  more  fixed  than  the  size  of  the  mouth  or  the  nose, 
though,  in  general,  a  small  penis  is  far  more  likely  to  have  a  contracted 
meatus  than  is  a  large  one.     Moreover,  the  second  meatus  is  rarely 


'  But  if  the  instrunipnt  passed  i.s  a  small  one  (less  than  24  r\)  it  docs  not  over- 
stretch the  muscle  and  may  therefore  be  grasped  on  withdrawal. 

^  Indeed,  continued  spasm  may  doubtless  cause  ulceration,  just  as  spasm  of  the 
bowel  causes  fissure  in  ano,     (Cf.  Keycs,  Am.  Jour,  of  Urology,  1905,  i,  218.) 
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smaller  than  the  first,  hence  congenital  stricture  need  not  Le  looked  for 

here  unless  congenital  stricture  of  the  meatus  extemus  is  seen  to  exist. 

The   solution   of   the   question,    how  much   contraction   constitutes 

stricture  of  the  meatus,  depends  upon  one's  point  of  view.     Strictly 

sjieaking,  a  meatus  is  strictured  if  a  probe,  introduced  into  the  fossa 

navicularis  and  rotated  so  as  to  sweep  the  point  outward  along  the  floor 

of  the  urethra,  encounters  a  thin  membrane  which  it  must  surmount 

in  coming  out  through  the  meatus.     This  obstruction  always  occurs  on 

tlie  floor  of  the  canal,  and  is  never  anything  more  than  a  fold  of  mucous 

membrane  that  may  be  pushed  out  by  the  probe 

(Fig.  52).     The  second  meatus  is  strictured  if  it  is 

U^.  not  so  large  as  the  normal  true  meatus. 

'  ■"  Strictly   speaking,   the   above   rule   holds   good. 

Practically,   however,   stricture   of  the   meatus — to 

which   so  many  reflex   ills  were  once   attril)uted — 

rarely  produces  any  symptoms.     If  actually  so  small 

as  to  interfere  with  urination  it  may,  perhaps,  like 

a  tight  prepuce,  cause  hernia  or  even  epilepsy  in  a 

child,  and  spasmodic  stricture  in  later  life,  and  the 

Fig.  52. — Congenital    urethra  may  bccome  Considerably  dilated  behind  it. 

Stricture    of  the      -d     ,  ^  ;•         i        nr      j. 

Meatus     A  probe    "^^'^  sucli  cases  are  exceptional.     JMost  men  can  go 
is  inserted  into  the    through  life  in  blissful   iguorancc   of  the   size   of 

pocket   behind    the      ^j^g-^.   ^^g^^-    ^^^^^^   ^^  f^j^   f^^^^   ^f   ^^^   genito-Uri- 

stricture.  ^  .  r-    i  • 

nary  surgeon,  who,  to  permit  the  passage  of  his 
sounds,  may  justly  enlarge  an  orifice  that  had  otherwise  been  suflicient 
for  Nature's  claims. 

Complications. — Apart  from  the  reflex  irritation  alluded  to  above, 
congenital  stricture  may,  in  exceptional  instances,  cause  any  of  the  phe- 
nomena of  retention  that  may  result  from  organic  stricture.  Yet  a  man 
may  live  many  years  without  any  evil  effects  from  a  meatus  too  small  to 
admit  a  10  F.  bougie.  In  exceptional  instances  a  pouch  develops  behind 
the  obstruction. 

Treatment — The  only  way  to  cure  a  stricture  of  the  meatus  is  to  cut 
it.  As  al)ove  remarked,  this  is,  as  a  rule,  quite  unnecessaiw,  except  for 
the  surgeon's  purposes. 

The  operation  of  meatotomy  has  occasioned  the  invention  of  various 
more  or  less  ingenious  meatotomes,  of  which  the  best  is  a  blunt-pointed 
straight  bistoury.  This  is  the  only  instrument  required,  and  the  opera- 
tion may  be  very  elegantly  performed  as  follows :  After  cleansing  the 
parts  with  soap,  bichlorid,  and  alcohol,  a  -^^  grain  cocain  tablet  is  in- 
serted within  the  meatus  and  pressed  into  the  little  pocket  below  it.  This 
is  dissolved  by  dropping  upon  it  two  drops  of  1 :  1,000  adrenalin  solu- 
tion. In  a  few  moments  the  tip  of  the  meatus  is  seen  to  blanch.  The 
Ijistoury  is  then  inserted  and  the  membrane  deliberately  divided  upon  a 
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finger  placed  iK^neatli  the  frennui,  which  appniciates  tlie  fibrous  ring 
about  the  meatus  and  at  the  second  meatus,  and  by  feeling  the  blade  of 
the  bistoury  beneath  the  skin  recognizes  when  they  have  been  effectually 
divided.  The  passage  of  a  bulbous  bougie  ju-oves  that  the  obstructions 
have  been  sufficiently  cut.  If  this  technic  is  observed  th(U'e  will  be  no 
])ain  and  little  bleeding.  The  meatus  is  flushed  clean  and  packed  with 
cotton  upon  which  glntol  has  been  thickly  dusted.  This  substance  com- 
bines hemostatic  and  antiseptic  properties.  The  glutei  cotton  is  re- 
moved at  the  first  act  of  urination,  and  the  wound  is  kept  open  by  in- 
serting the  curve  of  a  clean  hairpin  into  the  urethra  once  a  day.  The 
hemorrhage  may  be  profuse  if  no  hemostatic  applications  are  made,  but 
there  are  no  other  complications,  and  in  the  most  extreme  cases  lateral 
pressure  will  check  the  flow  of  blood. 


CHAPTER    XXIII 

OEGANIC  STRICTUEE  OF  THE  URETHRA— ETIOLOGY,  PATHOL- 
OGY,  SYMPTOMS,    RESULTS,   DIAGNOSIS 

Although  two  conditions  commonly  known  as  strictnrc  have  been 
described  in  the  preceding  chapter,  the  one,  spasmodic  stricture,  is  a 
mere  symptom,  and  the  other,  congenital  stricture,  a  condition  which, 
except  in  extreme  cases,  is  absolutely  innocuous.  True  stricture,  the 
stricture  that  is  never  innocuous  and  always  active  in  its  work  of  under- 
mining its  possessor's  health,  except  when  kept  at  bay  by  the  surgeon's 
efforts,  has  yet  to  be  considered. 

True  organic  stricture  of  the  urethra  is  a  cicatrix  of  the  urethral 
wall  left  there  by  some  injury  or  inflammation,  and  manifesting  a  con- 
stant tendency  to  contract,  and  thus  to  diminish  the  lumen  of  the  ure- 
thra. This  tendency  to  contraction,  which  is  always  manifested  in  a 
greater  or  less  degree,  is  doubtless  caused  by  the  irritation  incident  to 
micturition,  the  impact  of  the  stream  against  the  barrier ;  for  the  deepest 
stricture,  the  one  that  most  obstructs  the  flow  of  urine,  is  almost  always 
the  tightest,  and  if  the  stricture  is  kept  dilated  so  as  to  afford  little  or 
no  obstruction,  the  tendency  to  recontraction  is  very  slight. 

VARIETIES 

Strictures  may  be  classified  from  several  points  of  view:  thus,  for 
prognostic  purposes,  strictures  are  considered  as  anterior  (at  or  in  front 
of  the  penoscrotal  angle)  and  posterior  (behind  this  point)  ;  therapeuti- 
cally considered,  strictures  are  of  large  caliber  (admitting  a  24  F.  bul- 
bous bougie)  or  of  small  caliber ;  while  from  a  pathological  and  etiolog- 
ical point  of  view  strictures  are  classified  as  gonorrheal  and  traumatic. 
The  old  descriptive  division  into  linear,  annular,  and  tortuous  or  ir- 
regular stricture  is  clinically  convenient  to  describe  the  nature  of  the 
obstruction  to  the  exploring  instrument,  and  the  terms  soft,  fibrous,  and 
inodular  (or  indurated)  are  descriptive  of  important  features. 

ETIOLOGY 

All  true  strictures  are  either  inflaunnatory  or  traumatic,  and  almost 
all  inflaunnatory  strictures  are  gonorrheal.      An  excessively  severe  or 
250 
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prolongo<l  simple  urethritis  may  cause  stricture,  and  so  may  uretliral 
chancres,  ulcers,  neoplasms,  and  loss  of  substance  following  periure- 
thritis.    But  these  causes  appear  so  rarely  as  to  be  (]uite  negligible.^ 

By  far  the  greater  number  of  stri(;tures  are  gonorrheah  Thus  out  of 
220  cases  studied  by  Thompson,  1(54  (75  per  cent)  owed  their  origin  to 
gonorrhea;  while  Martin  found  among  219  cases  187  gonorrheal  stric- 
tures (85  per  cent). 

The  causes  of  (jonorrlieal  striclure  are,  however,  many.  The  inflam- 
mation itself  usually  causes  the  stricture ;  but  it  is  difficult  to  estinuitc 
what  proportion  of  strictures  is  due  to  breaking  a  chordee,  to  a  false 
motion  in  coitus  causing  a  tear  in  the  iuMamod  nmcous  membrane,  to 
the  ill-advised  use  of  caustic  injections  for  the  purpose  of  aborting  the 
attack,  or  to  the  injudicious  use  of  instruments  in  the  urethra  before 
the  attack  has  subsided.  Such  strictures  are  |jro|)erly  traunmtic,  since 
trauma  of  the  same  kind,  but  greater  in  degree,  may  cause  stricture  when 
the  mucous  membrane  is  not  inflamed  and  the  gonorrhea  thus  only  plays 
the  role  of  a  predisposing  cause. 

There  is  a  small  class  of  intermediate  causes  in  which  the  stricture  is 
neither  absolutely  inflammatory  nor  traumatic.  To  this  class  ])elong 
strictures  caused  by  urethral  chancres  and  ulcerations,  or  loss  of  sub- 
stance from  ])eriurcthritis,  etc. 

The  causes  of  trauniatic  stricture  vary  widely.  The  penite  portion 
of  the  urethra  may  be  divided  by  knife  or  bullet,  or  torn  by  bending  the 
erect  penis,  by  a  false  motion  in  coitus,  or  by  breaking  a  chordee.  The 
hultj  is  the  portion  usually  affected  by  trauma  from  within,  l)y  ulceraticm 
from  stone,  foreign  body,  or  .retained  catheter,  or  by  the  sharp  point  of 
a  blundering  instrument.  The  prostatic  urethra  is  said  to  become  stric- 
tured  when  torn  by  disru]ition  of  the  pelvis. 

But  of  all  traumatic  strictures,  recognizable  as  sncli,  stricture  of  the 
membranous  uretlrra  or  at  the  bidbo-membranous  junction  is  the  most 
frequent.  The  stricture  is  caused  by  a  crushing  force  applied  to  the 
perineum,  which  brings  the  urethra  shar])ly  into  contact  with  the  sub- 
pubic ligament,  crushing  it  beneath  the  sharp  edge  of  this  structure  or 
tearing  away  from  it  in  front. 

The  injuries  which  h.ave  caused  traunuitic  stricture  in  the  ])ei'ineum, 
with  or  without  a  jienetratiug  wound,  are  innumerable.  Among  the 
most  classic  may  l)e  mentioned  falls  fr<mi  a  height  astraddle  a  team,  a 
chair,  a  stump,  a  manger,  the  limb  of  a  tree,  the  corner  of  any  blunt 
object,  such  as  a  trunk,  a  l)ox,  etc. ;  falls  asti-addle  a  fence  while  walking 
upon  it,  of  a  wheel  while  mounting  an  onmibus,  of  the  tongue  of  a 
wagon;  falls  upon  a  sharj)  object,  as  a  chisel,  the  breakage  of  a  chamber- 


^  Ten  cases  of  diffuse  urethral  syphiloma  have  been  reported.     Guyon's  Annales, 
1898,  xvi,  892. 
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pot  upcin  which  the  })atient  is  sittiiio';  falls  with  one  lea;  through  a  hole 
iu  the  ice,  or  down  a  coal  hole  in  the  sidewalk ;  being  thrown  forward 
upon  the  pounnel  of  a  saddle,  while  riding ;  fracture  of  the  pelvis,  kicks 
in  the  perineum  from  man  or  beast,  etc.,  ad  infinituni.  This  perhaps 
unnecessarily  minute  detail  of  injuries  ca])able  of  causing  stricture  is 
given  because  they  are  all  occurring  constantly.  They  may  be  over- 
looked by  the  patient  if  they  do  not  give  rise  to  immediate  hemorrhage 
or  retention.  The  injury  is  then  slight,  not  causing  much  immediate 
disturbance,  and  the  patient  forgets  it;  he  never  has  a  gonorrhea,  per- 
haps, and  yet  in  after  years  symptoms  of  stricture  come  on,  and  the  canal 
is  found  tightly  contracted  at  its  membranous  portion ;  or,  in  trying  to 
relieve  retention  in  fever,  the  physician  finds  his  catheter  unexpectedly 
arrested. 

Pathogenesis — The  most  notable  modern  theories  upon  the  formation 
of  stricture  are  the  theory  of  Finger  and  the  Guyon  school,  and  the 
theory  of  Guiard. 

The  Fingei'-Guyon  theory  ^  makes  stricture  the  result  of  chronic 
urethritis.  According  to  these  authors,  chronic  urethritis  is  essentially 
a  sclerotic  process,  characterized  by  deposits  of  cicatricial  tissue  in  the 
subnnicosa  and  even  in  the  corpus  spongiosum.  This  fact  is  illustrated 
by  numerous  pathological  findings  that  would  prove  its  truth  were  it 
not  contradicted  by  the  notorious  clinical  facts. 

For  although,  as  we  have  seen,  acute  urethritis  is  an  exudative  process 
that  does  tend  to  pass  into  a  chronic  sclerotic  stage,  the  essential  cause  of 
the  exudation  is  the  acuteness  of  the  attack  and  the  extent  of  exudation, 
and  subsequent  cicatrization  is  proportional  rather  to  the  acuteness  of  the 
attack  than  to  its  duration.  Flence,  although  stricture  is  always  accom- 
panied by  chronic  anterior  urethritis,  chronic  anterior  urethritis  may 
exist  for  years  without  inducing  stricture. 

We  therefore  accept  Guiard's  theory,^  that  stricture  depends  upon 
the  virulence  of  the  urethral  inflammation.  The  more  severe  the  initial 
attack,  the  more  intense  the  chordee,  the  more  frequent  and  violent  the 
relapses,  and  the  longer  the  gonococcus  can  be  found  in  the  discharge, 
the  greater  is  the  probability  of  stricture.  lie  believes  that  in  a  mild 
chronic  stage  the  urethral  inflammation  is  neither  deep-seated  nor  pro- 
ductive of  any  permanent  lesion ;  while  the  acute  inflammation,  with  its 
involvement  of  the  lacuna  and  glands,  its  circumscribed  or  diffused  areas 
of  periurethritis,  is  the  inflammation  calculated  to  leave  behind  per- 
manent scars  in  and  beneath  the  mucous  membrane. 

In  the  etiology  of  traumatic  stricture  urinary  iuflltratiou  must  al- 

'  Finger,  Internal,  klin.  Rundschau,  February  12,  1893.  Wassermann  and  Hall6, 
Guyon's  Annales,  1S91,  ix,  143  et  passim.  Wassermann  and  IIullo,  Ibid.,  ISOt,  xii^ 
244,  321. 

^  "  Les  urethrites  chronicjvies  chcz  I'liomme."     Paris,  189S,  p.  90  et  scq. 
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ways  play  sonic  paiM.  Il  is  ii-iic  a  severe^,  ci'iitiisioii  ami  laceration  of  flic 
urethral  wall  ai-c  aiiiplc  causes  for  stricture;  hut  it  is  iuci'cdihle  that 
the  muscular  dislurhancc  of  urination  and  the  distention  of  the  wouud 
with  a  fluid  containing-  urinary  salts  and  urethi-al  haeteria  shouhl  cause 
no  iuci-ease  in  the  inflaniniatory  reaction.  The  adniirahle  results  oh- 
tained  hy  siuij)le  ])erineal  section  and  diversion  <d'  the  streaui  of  ui'iue 
from  tlu^  wound  contirni  this  belief. 

Jn  this  connection  flic  Initc  of  orenrrcncr  (if  s/nrfiirc  affcr  (/onorrJica 
and  injiirij  is  of  interest.  Of  the  l(i4  cases  of  stricture  following'  gon- 
orrhea, tabulated  by  Thompson,  in  10  symptoms  apjieared  immediately 
after  or  during  the  attack;  71  within  one  year;  41  between  three  and 
four  years;  22  between  seven  and  eight  years;  20  between  eight  and 
twenty-iive  years.  Hill  ^  makes  the  length  of  the  ])(!i-iod  between  the 
cause  and  the  first  sym])toms  of  stricture  noticed:  after  gonorrhea,  short- 
est period  two  years,  longest  thirteen  years ;  after  urethral  chancre, 
shortest  period  ten  months,  longest  three  years ;  after  injury,  shortest 
period  four  months,  longest  eighteen  months.  Guyon,  among  142  cases 
of  gonorrheal  stricture,  found  only  4  cases  within  the  first  year,  10  dur- 
ing the  second  year,  7!>  distributed  between  the  second  and  tenth  years, 
and  49  after  the  tenth  year.  On  the  otlier  hand,  I  have  seen  an  im- 
passable stricture  in  the  perineum  six  weeks  after  a  severe  injury,  and 
Guyon-  has  met  a  stricture  which  only  admitted  a  1(5  F.  sound  two 
weeks  after  injury,  and  anotlier  which  would  not  admit  a  12  F.  after 
six  weeks. 

The  deductions  from  the  above  statistics,  confirmed  by  daily  observa- 
tion, are  tliat  the  sym])toms  of  stricture  ajipear  earlier  after  traumatism 
than  after  gonorrhea,  the  date  of  their  appearance  being  measurably  pro- 
portionate to  the  extent  of  the  injury,  and  that  the  greatest  divergence 
is  noticeable  after  gonorrhea.  It  is  totally  exceptional,  however,  for 
symptoms  of  organic  stricture  to  come  on  imuiediately  after  or  during 
the  attack  of  gonorrhea — as  Thompson  states  occurred  in  ten  of  his  cases 
— unless  stricture  existed  ])revious  to  the  attack,  unnoticed  by  the 
patient. 

PATHOLOGY 

Number  of  Strictures. — While  Thoiiii)soii,''  in  examining  270  patho- 
logical speciiuens,  found  only  44  cases  of  multiple  stricture,  Guvim  ■*  lays 
down  the  clinical  rule  that  gonorrheal  strictures  are  multiple,  while 
traumatic  strictures  are  single.     These  statements,  properly  interpreted, 

'  "  An  Analysis  of  One    Hundred  and    Forty  Cases  of  Stricture  of  the  Urethra." 
London,  187 L 

^  "Legons  cliniques,"  1894,  vol.  i,  p.  239. 

3  "Stricture  of  the  Urethra."     Secontl  edition,  1858,  p.  76. 

*()l>.  cil.,  I,  1:59. 
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conform  perfectly  with  each  other  and  with  the  facts.  Concerning  trau- 
matic strictnres,  tliere  is  no  donbt ;  they  are  almost  always  single.  Bnt 
gonorrheal  strictnres,  while  freqnently  single  from  the  pathologist's 
point  of  view,  often  present  a  number  of  ridges  to  the  examining  sound, 
dinically,  therefore,  gonorrheal  strictures  are  often  multiple,  patho- 
logically they  are  nsually  single. 

Seat  of  Stricture. — Upon  this  subject  the  laborious  investigations  of 
Thompson,  upon  the  270  specimens  above  referred  to,  must  be  consid- 
ered iinal,  especially  as  daily  experience  with  patients  bears  out  the 
truth  of  his  conclusions.     He  divides  the  urethra  into  three  regions : 

1.  The  bulbo-membranous,  including  1  inch  in  front  of  and  f  inch 
behind  the  junction  of  the  spongy  with  the  membranous  urethra. 

2.  From  the  anterior  limit  of  region  1,  to  within  2^  inches  of  the 
meatus,  embracing  from  2^  to  3  inches  of  the  spongy  uretlira. 

3.  The  first  2|  inches  of  the  canal  from  the  meatus. 
The  270  preparations  showed  320  strictures. 

Region  1  contained  215  strictures — 07  per  cent. 

2  "  51  "  16  " 

3  "  54  "  17  " 

There  were  185  cases  of  one  stricture  only,  situated  in  region  1. 

((  a  -l^J  u  a  a  a  u  a 

a  «  91  a  "  u  a  u  o 

Otis  placed  a  majority  of  all  strictures  within  the  first  1^  inches 
from  the  meatus — the  next  most  common  position  being  somewhere  in 
the  middle  portion  of  the  pendulous  urethra.  He  believed  deep  urethral 
stricture  to  be  far  less  common ;  but  these  views,  which  Otis  labored 
earnestly  to  advance  for  many  years,  were  largely  influenced  by  his  the- 
ory that  the  urethra  is  a  tube  evenly  calibrated  throughout,  and  therefore 
what  most  other  authors  believe  to  be  points  of  physiological  narrowing 
(perhaps  exaggerated  in  individual  instances)  of  the  normal  healthy 
urethra,  he  denominated  stricture. 

It  is  convenient  to  associate  the  region  in  which  the  stricture  occurs 
with  its  cause.  Thus,  strictures  at  or  near  the  meatus,  if  not  congenital, 
are  usually  caused  by  chancrous  or  chancroidal  ulceration,  less  fre- 
quently by  caustic  injections  and  by  gonorrhea.  Strictures  of  the  pen- 
dulous urethra  are  connuonly  gonorrheal.  Strictures  in  the  bulb  and 
at  the  bulbo-meml)ranous  urethra  are  also  couunonly  gonorrheal.  Stric- 
tures of  the  uiciiilti-auous  urethi-a  are  rarely  ^ouoi'i'lical,  aluiost  always 
traumatic.  Strictui-e  in  the  ju-ostatic  urethra  is  very  rare  and  always 
traumatic. 

Form  of  Stricture.— Tlie  d('scrii)liv(>  distinction  of  strictures  into  lin- 
ear, annular,  and   ii'i'ciiuhir  or  tortuous  is  merelv  a  matter  of  clinical 
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convenience,  indicating  that  the  aiiionnt  of  scar  tissue  in  a  stricture 
varies  from  a  slight  band  or  nieinl)ranc  to  a  broad  and  irregular  mass, 
extending,  j)erha))S,  over  the  greater  part  of  the  anterior  urethra.  There 
are  two  points  of  much  greater  importance  in  this  c(mnection. 

]n  the  tirst  place,  the  strictnre  is  usually  chi(-ily  built  up  from  the 
floor  of  the  canal.  This  is  most  notable  in  the  bull),  and  commonly  re- 
sults in  an  eccentric  position  of  the  oriiice  of  the  stricture,  close  to  the 
U]iper  wall  of  the  canal.  The  cause  is  not  far  to  seek.  It  is  in  the  loose 
floor  of  the  canal,  especially  in  the  pocket  of  the  bulb,  that  the  gonococci 
connnit  their  greatest  ravages.  It  is  the  floor  of  the  canal  that  is  most 
often  torn  or  crushed.  It  is  the  floor  of  the  canal  that  is  danuiged  by 
overdistention,  when  nriuation  is  obstructed. 

In  the  second  place,  it  is  a  matter  of  clinical  experience  that  in  the 
broad,  irregular  stric- 


1ure^  that  are  clinic- 
ally multi])le,  the 
constrictions  beccmie 
])rogressiv(dy  narrow- 
er as  tliev  approach 
the  blade  lei'.  Ueuin- 
ning,  i)erha]is,  at  the 
])enoscrotal  angle 
there  is  a  constriction 


TKKKJH    UKJUIHKA.         ^ 

lemier.) 


Ik.  'A — Sii{i(iiui  oi  Ml  \ii  u  \N()i ->  I  Ki  1  iii{  V  (\  oillcmior.) 
yi,  blaclcier;  B,  bladder  neck  (^occiiymotic) ;  f,  (lUatcil  pros- 
tatic urethra;  D,  verumontanum;  E,  one  of  the  jirostatic 
duct!>;  F,  G,  K,  the  stricture;  F',  dilatations  in  front  of  the 
tightest  part  of  the  stricture;  H,  orifice  of  small  abscess  cav- 
ity; A',  mucous  membrane  in  front  of  the  stricture,  thin  and 
ulcerated;  /-,  corpus  .spongiosum;  M,  anterior  urethra. 


which  admits  a  20  F. 
sonnd.      A   shoi-t    dis- 
tance farther  on   this, 
too,  is  obstructed,  and  only  a  15  F.  will  pass,  and  finally  the  strictnre 
in  the  bulb  admits  only  a  filiform  instrument.     In  other  words,  the 
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deeiKT  oxtroiiiity  of  the  stric- 
ture, which  receives  the  strong- 
est iin])act  of  urine,  is  more 
ii-i'i tared  than  the  rest  and  con- 
tracts more  ra])id1y. 

Gross  Pathological  Changes 
(Figs.  53,  54,  55).— When  the 
strictnred  urethra  is  slit  longi- 
tudinally, the  mucous  nieni- 
l)]'ane  may  he  found  only  slight- 
ly thickened  and  congested. 
The  surface  may  he  quite  nor- 
mal in  recent  cases,  though  it 
has  usually  lost  its  polish,  and 
may  be  cicatricial  in  character 
or  covered  with  granulations. 
If  the  stricture  is  more  ad- 
vanced, a  band  or  a  mass  of 
cicatrix  may  be  found  to  re- 
place the  mucous  membrane 
throughout  its  thickness,  and 
it  may  even  penetrate  the  cor- 
pus spongiosum,  the  meshes  of 
which  will  be  found  obliterated. 
This  tissue  may  be  slight  in 
extent,  cicatricial  in  character, 
tightly  contracted ;  or  it  may 
be  exuberant,  knobbed,  and  ex- 
cessive in  amount,  so  as  to  be 
readily  felt  from  the  outside  of 
the  canal,  having  a  cartilagin- 
ous or  even  woody  hardness. 
In  this  callous,  fibrous  mass 
there  may  be  irregular  areas  of 
recent  inflammation,  soft  con- 
gested ])atches,  minute  ab- 
scesses, and  small  cavities  with 


Fig.  55. — Results  of  Stricture.  .1, 
A' ,  Kidneys  dilated,  sclerosed,  pyo- 
nephrotic;  B,  B' ,  ureters  irregularly 
dilated;  C,  bladder  contracted  and 
thickened  (concentric  hypertrophy)  ; 
Z),  dilated  ureteral  orifice;  E,  pros- 
tatic urethra  dilated  (prostatic  abscess);  F-H,  the  stricture;  F,  its  tightest  point;  G,  cor- 
pora cavernosa  involved  in  the  scar. 
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ulceratefl  walls.  Behind  the  stricture  the  canal  is  distended  and  more 
or  less  extensively  ulcerated,  and  immediately  in  front  of  the  stricture 
there  may  be  lesser  dilatations  and  idcerations. 

Microscopic  Changes. — These  have  Ik'cu  described   (p.   152). 

SUBJECTIVE    SYMPTOMS 

Organic  stricture  may  exist  in  a  man  for  years,  producing  no 
symptoms  and  unsuspected.  On  the  other  hand,  the  usual  symp- 
toms of  stricture,  gleet,  the  irregular  stream  of  urine,  and  the  final 
dribble,  are  of  daily  occurrence  among  men  who  have  n(jt,  and  never 
had,  stricture. 

Gleet. — The  initial  symptom  is  the  presence  of  shreds  {Tripper- 
fadcn)  and  more  or  h^ss  free  pus  in  the  urine.  If  the  stricture  follows 
innnediately  after  a  gonorrhea  the  urethral  discharge  is  jierpetuated, 
but  more  often  there  is  a  lull  while  the  shreds,  and  perhaps  the  general 
cloudiness  of  urine,  persist,  l)ut,  in  the  absence  of  a  notable  gleet,  do 
not  attract  the  patient's  attention.  The  shreds  and  pus  are  evidence  of 
the  local  inflammation  on  and  about  the  stricture,  which  is  adding  fuel 
to  the  flame,  and  encouraging  extension  and  contraction  of  the  fibrous 
tissue. 

As  the  stricture  contracts  the  urethral  catarrh  gi-ows  worse  and, 
sooner  or  later,  produces  a  moderate  chronic  discharge,  perhaps  only  visi- 
ble in  the  morning  when  the  urethra  has  not  been  scoured  by  the  urinary 
stream  for  eight  hours,  perhaps  persisting  throughout  the  day.  This 
is  gleet.  It  is  usually  the  first  symptom  noted  by  the  patient.  The  gleet 
of  stricture  gets  better  or  worse  according  to  the  general  condition  of 
the  patient,  the  degree  of  acidity  of  the  urine,  and  the  amount  of  sexual 
indulgence  or  of  venereal  excitement.  Exacerbations  of  gleet  from 
slight  causes,  or  repeated  attacks  of  gonorrhea,  as  the  patient  usually 
considers  them,  often  constitute  the  most  marked  feature  of  the  case.  In 
fact,  it  is  the  ride  in  mild  cases  for  the  patient  to  be  wholly  unconscious 
that  his  urethra  is  at  all  narrowed.  lie  applies  for  treatment,  on  account 
of  liis  gleet,  for  an  attack  of  gonorrhea,  as  lie  calls  it,  and  often  rcfus(>s 
to  believe  that  he  has  stricture,  or  tliat,  if  stricture  does  exist,  it  is  of 
sufiicient  importance  to  occasion  his  symptoms ;  and  he  asserts  that  he 
makes  as  large  a  stream  of  urine  as  ever.  The  gleety  discharge,  once 
commenced  behind  the  stricture,  rarely  ceases  entirely  until  the  con- 
striction is  relieved. 

Changes  in  the  Stream. — As  the  stricture  tightens,  fresh  symptoms 
are  added.  The  gleet  continues,  the  stream  of  urine  is  small  and  irregu- 
lar, often  forked  or  curving  up  in  a  curious  manner  just  after  leaving 
the  meatus,  or  there  may  be  several  streams  running  in  different  direc- 
tions, or  often  one  stream  is  projected  for  a  certain  distance,  while  an- 
18 
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other  (ln)])s  ddwii  lu'i-pcndicularly  from  the  cud  of  llio  ])ciils.^  Tlic  Inst 
far  drops  of  urine  arc  rclanicd  in  the  caiuil,  both  uiochanieallj  by  the 
obstruction  of  the  stricture,  and  because  the  wave  of  blood,  impelled  by 
the  contraction  of  the  accelerator  urinae  upon  the  bulb  in  the  final  effort 
at  clearing  the  canal,  cannot  pass  along  the  corpus  spongiosum,  on  ac- 
count of  the  obliteration  of  its  meshes  at  the  point  of  stricture,  and  thus 
fails  in  its  function  of  expelling  the  last  few  drops  of  urine  from  the 
canal.  By  this  same  obliteration  of  spongy  tissue,  erection  is  sometimes 
rendered  imperfect  and  painful. 

Frequent  Micturition.^ — In  time  the  surface  congestion  of  the  stretched 
urethra  behind  the  stricture  extends  backward  to  the  bladder,  and  brings 
on  irritability  (so  called)  of  that  organ.  The  intervals  between  the  acts 
of  micturition  grow  shorter  and  shorter,  and  the  acts  become  more  and 
more  painful.  Next  to  gieety  discharge  this  frequency  of  micturition 
is  the  commonest  symptom  of  stricture.  A  slight  narrowing  of  the  canal 
may  occasion  it.  It  is  attended  by  congestion  about  the  neck  of  the  blad- 
der or  by  true  cystitis. 

Retention. — The  congestion  of  the  urethra  behind  a  stricture  may 
be  kindled  by  a  heavy  dinner,  a  little  excess  in  drink,  or  a  chilling  of 
the  legs ;  the  mucous  membrane  swells,  the  stricture  closes,  and  acute 
retention  of  urine  results.  If  this  retention  is  unrelieved,  the  bladder 
becomes  overstretched,  and  the  case  progresses  like  an  acute  prostatic 
retention  (p.  298). 

Retention  may  he  the  only  disagreeably  prominent  symptom  con- 
nected with  a  case  of  stricture.  The  gleet  may  not  have  been  noticed, 
the  gradual  decrease  in  the  size  of  the  stream  may  have  been  ignored, 
when,  after  exposure,  excess,  or  a  carouse  of  beer,  retention  suddenly 
comes  on.  Some  patients  will  have  had  several  attacks  of  retention  be- 
fore they  apply  for  relief.  The  spasm  and  inflammation  which  cause  the 
narrow  canal  to  become  obliterated  in  these  cases  cease  after  a  few  hours, 
and  then  the  patient  goes  on  perhaps  for  a  year  or  more  without  another 
retention,  not  suffering  noticeably  in  the  meantime. 

Hematuria — Blood  sometimes  flows  with  the  urine  at  the  beginning 
or  end  of  the  act.  Exceptionally  hematuria  may  be  the  most  prominent 
symptom  of  stricture,  indeed  the  only  one  noticed  by  the  patient  for  a 
long  time.  I  have  had  several  such  cases,  and  have  seen  the  hematuria 
cease  upon  relief  of  the  stricture. 

Pain — Along  with  symptoms  of  vesical  irritation,  often  before  any 
actual  inflammation  of  the  bladder  has  occurred,  are  found  pains  various 

'  It  is  to  be  noted  that  while  an  impediment  anywhere  in  a  water-pipe  (such  as 
the  urethra)  modifies  the  force  of  the  stream,  the  shape  of  the  stream  depends  chiefly 
upon  the  shape  of  the  nozzle  (the  meatus).  Thus  the  shape  of  the  stream,  upon  which 
so  much  stress  is  commonly  laid,  has  no  bearing  on  the  diagnosis  of  stricture.  It  is 
modified  by  the  meatus  itself  more  often  than  by  any  other  cause. 
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in  cliaracUM"  and  situation  :  jiain  in  tlic  uretlii-a,  acliiiii;'  of  tlic  i;lans  penis, 
in  the  testicle,  etc.  Such  pains  are  due  to  i)i-ostatitis,  cystitis,  or  re- 
tention. Urination  is  often  painfnl  (sometimes  excessively  so),  the 
]iain  being  at  the  neck  of  the  bladder,  in  the  periiKmm,  at  the  point  of 
stricture,  or  near  the  glans  penis. 

Sexual  Symptoms. — Erections  may  be  painful,  the  venereal  orgasm 
attended  by  pain,  the  semen  not  being  discharged  during  the  sexual  act, 
but  often  dribbling  away  afterwards,  perhaps  stained  with  blood,  or  run- 
ning back  into  the  bladder,  to  be  discharged  at  the  next  flow  of  urine. 
Impotence  sometimes  accompanies  this  condition.  The  sexual  appetite 
is  often  impaired,  sometimes  nearly  obliterated,  in  old  severe  cases.  But 
in  mild  cases  the  congestion  kept  up  behind  the  stricture  may  be  just 
enough  to  excite  and  irritate  the  patient,  causing  frequent  erections, 
erotic  fancies,  and  nocturnal  emissions. 
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Heinorrlioids  and  Hernia. — The  constant  straining  in  urination 
keeps  the  hemorrhoidal  vessels  c(jngested.  This  not  infrequently  results 
in  an  attack  of  piles  or  of  rectal  prolapse;  occasionally,  hernia  occurs 
from  the  same  cause.  The  straining  may  be  so  violent  that  the  bowel 
protrudes  at  every  effort  to  empty  the  bladder,  making  it  unsafe  for  the 
patient  to  attempt  to  urinate  except  upon  a  close-stool,  for  fear  of  the 
passage  of  feces  at  the  same  time  as  the  flow  of  urine. 

Prostatitis. — Prostatitis  of  any  degree  of  acuteness  or  chronicity 
is  a  connnon  result  of  stricture.  It  adds  its  symptoms  to  the  patient's 
woes. 

Cystitis. — The  inflammation  of  the  bladder  caused  by  stricture  is 
usually  superficial,  but  it  may  become  parenchymatous.  In  neglected 
cases  of  stricture  the  bladder  usually  becomes  concentrically  hyper- 
trophied  (p.  354).  When  this  concentric  hypertrophy  is  of  long  stand- 
ing the  contracted  bladder  does  not  dilate  with  relief  of  the  stricture: 
the  froipiency  of  urine  persists  unabated. 

Stone. — Frinary  calculus  is  a  rare  result  of  sti'icture. 

Pyelonephritis.  —  Infection  and  dilatation  of  the  ureters  and  kid- 
neys occur  as  in  prostatic  retention. 
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The  results  of  the  maltreatment  of  stricture  are  inflammation  of  the 
stricture  itself,  infection  of  the  imderlying  tissues  or  of  the  upper 
urinary  tract,  hemorrhage,  and  false  passage.  Of  these  only  the  last  re- 
quires detailed  mention  here. 
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False  Passage. — False  passage  results  from  the  ronoli  or  unskillfnl 
use  of  small  instruments  in  an  obstructed  urethra. 

The  surgeon  making  a  false  passage  may  be  unconscious  of  the  es- 
cape of  tlie  point  of  his  instrument  from  the  canal,  but  he  soon  perceives 

that  it  is  behaving  un- 
^^  usually.  It  does  not 
glide  along  as  if  in  a 
healthy  urethra;  it  is 
obstructed,  but  yet  not 
held  as  though  in  the 
gi'asp  of  a  stricture. 
The  point,  moreover, 
seems  often  to  be 
turned  out  of  the  me- 
dian line,  and,  after 
the  instrument  has  been 
introduced    far    enough 


to  reach  the  bladder,  a 
rotary  motion,  impart- 
ed to  the  shaft,  will 
show  that  the  point  is 
fixed  in  the  connective 
tissue,  and  not  freely 
movable,  as  it  would  be 
in  the  cavity  of  the 
bladder.  In  such  a  case 
a  finger  in  the  rectum  will  feel  the  point  of  the  instrument  just  outside 
the  wall  of  the  gut,  at  the  apex  of  the  prostate,  or  perhaps  lying  between 
the  prostate  and  the  gut.  On  withdrawing  the  instrument,  blood  flows 
freely  from  the  meatus. 


Fig.  56.- 


1.  Mi 

-False  Passage. 


(Dittel.) 


RESULTS    OF    NEGLECTED    STRICTURE 

In  view  of  recent  researches,  many  of  the  fundamental  notions  con- 
cerning infiltration  of  urine  have  been  completely  changed,  and  this 
condition  and  its  associated  phenomena  now  appear  as  inflammatory  and 
not  as  mechanical  complications  of  stricture.  Since  the  time  of  Voille- 
mier  the  accepted  theory  has  been  that  all  urethral  dilatations  and  uri- 
nary pouches  in  the  region  of  a  stricture,  as  well  as  all  urinary  extravasa- 
tion and  infiltration,  are  due  to  the  pressure  of  the  urine  forced  against 
the  weakened,  inflamed  urethra  by  the  bladder  filled  to  overflowing. 
The  urine  was  supposed  to  burst  through  the  urethra,  and  thus  to  cause 
these  complications.  But  a  certain  number  of  phenomena  are  unex- 
plained by  this  hypothesis.     These  are : 
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1.  Ortain  urethral  dilatations  in  front  of  the  strietnre.  Such  dila- 
tations cannot  be  caused  by  any  urinary  ])rcssure. 

2.  Certain  abscesses  and  urinary  poucluis  opening  into  th<!  urethra 
in  front  of  the  stricture. 

3.  Urinary  extravasation  caused  by  strictures  of  large  caliber,  when 
the  back  pressure  is  by  no  means  sufficiently  violent  to  cause  rupture  of 
the  urethra. 

4.  Gangrene  of  a  considerable  portion  of  the  urethral  mucous  mem- 
brane behind  a  stricture  of  large  caliber  (Escat  ^). 

Moreover,  in  direct  contradiction  to  the  theory  of  acute  extravasation 
are  the  observed  facts  that — 

1.  The  more  the  bladder  is  distended  the  less  able  is  it  to  exert  any 
great  force  or  to  produce  more  than  a  di-il)bling  stream,  even  after  the 
urethral  right  of  way  has  been  reestablished. 

2.  When  a  urinary  pocket  is  opened,  and  its  urethral  orifice  found, 
the  urine  never  gushes  ont,  but  flows  drop  by  drop. 

In  short,  although  the  mechanical  theory  of  urinary  extravasation 
explains  with  charming  simplicity  the  tyjie  cases  of  extravasation — -a 
large  invasion  of  the  tissues  behind  a  tight  stricture — it  does  not  explain 
all  the  phenomena,  nor  even  all  the  cases  of  extravasation,  and  is  not 
compatible  with  certain  clinical  facts.  Indeed,  Escat  and  Cottet  "  go 
so  far  as  to  deny  that  the  clinical  picture  of  mechanical  extravasation 
exists.  The  terrible  straining  and  agony  suddenly  relieved  with 
a  feeling  of  something  giving  away  in  the  perineum,  and  soon 
followed  by  extravasation,  is,  it  would  seem,  a  description  devised  to  fit 
a  theory. 

But  if  a  purely  mechanical  theory  fails  to  explain  the  facts,  they  are 
fully  elucidated  on  the  basis  of  infection.  Without  discussing  the  de- 
tails, which  may  be  found  in  the  essays  of  Escat  and  Cottet,  the  theory 
may  be  set  down  thus:  Although  many  patients  go  through  all  the  other 
complications  of  stricture,  and  even  come  to  their  deaths  thereby,  they 
may  never  develop  any  marked  urethral  dilatation,  nor  any  urinary 
pouch,  abscess,  or  extravasation.  Yet  others — even  some  with  stricture 
of  largo  caliber — especially  if  enfeebled  by  alcoholic  oi-  other  excess  or 
by  a  long  continuance  of  the  disease,  may  suffer  any  or  all  of  these  local 
complications. 

The  inflammation  assumes  one  of  the  following  types : 

1.  Suppuration  within  the  stricture  causes  periurethral  abscess, 
which — 


'  Gwjon's  Annnles,  1898,  xvi,  897  and  1026.     This  article  is  a  detailed  and  Ijiilliant 
elucidation  of  the  whole  subject. 
-  Ibid.,  1899,  xviii,  590. 
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a.  Remains  localized  and  quiescent. 
h.    Ts  absorbed. 

c.  Extends  into  the  ])ei-ineinn  and  scrotum. 

d.  Opens  into  the  urelhi-a  and — 
a.  Discharges  and  heals. 

/3.  Ivemains  as  a  fibrous  sac  filled  continuously  or  intermittently 

with  urine,  and  eoiinnnnicating  with  or  shut  off'  from  the 

urethra.      {Urinary  pouch.) 
7.  Fills  with  urine  and  bacteria,  whose  ravages  raj)idly  spread 

the   infection,   causing  infiltration,   extravasation,   plileg- 

nion,  abscess,  or  gangrene. 

2.  Supi)uration  on  the  surface  of  the  sclerotic  tissue,  usually  behind, 
sometimes  at,  and  rarely  in  front  of  the  stricture,  may  cause  dilatation 
of  the  urethra,  pei'iurethritis,  periurethral  abscess  (with  the  associated 
lesions  just  noted),  or,  if  the  physical  and  bacterial  conditions  are  ap- 
propriate,^ gangreyie  of  the  urethra  alone  or  of  the  surrounding  tissues 
as  well. 

3.  To  fill  out  and  complete  the  theory  that  these  accidents  dejDend 
solely  upon  the  combination  of  individual  predisposition  and  bacterial 
virulence,  two  other  conditions  may  be  explained  l\y  it :  the  one,  inalig- 
nant  gangrene  of  the  genitals,  a  spontaneous  gangrene  extending  over 
the  genitals,  sparing  the  deeper  tissues,  terminating  in  recovery,  occur- 
ring in  young  subjects  with  genito-urinary  history  or  disease,  and  quite 
comparable  to  noma,  though  not  fatal ;  the  other,  genital  gan-grene  of  old 
prosiatics  long  habituated  to  catheter  life,  a  similar  condition,  not  dia- 
betic in  origin,  terminating  in  death  (Guy on  and  Albarran,  quoted  by 
Eseat).  These  rare  conditions  can  arise  from  no  source  other  than  a 
fortuitous  combination  of  soil  and  seed,  comparable  to  that  presented  by 
gangrenous  extravasation. 

Periurethritis. — In  almost  any  long-strictured  urethra  there  can 
be  felt,  by  introducing  a  sound  and  palpating  the  canal  against  it,  ir- 
regular masses  of  cicatricial  tissue  occupying  more  or  less  of  the  whole 
length  of  the  canal.  A  sensitive  nodule  in  this  mass  indicates  an  area 
of  periurethral  inflammation  that  may,  at  any  time,  develop  into  an 
abscess. 

Periurethral  Abscess. — AVith  the  onset  of  suppuration  in  this  tis- 
sue there  is  a  sharp,  septic  febrile  reaction.  The  lump  grows  rapidly 
larger,  more  painful,  and  tender,  and  it  may  encroach  u]5on  the  urethra 
sufficiently  to  cause  retention,     intinuitely  it  opens  into  the  urethra,  or 

'  Cottet  quotes  Veillon  and  Zuber's  law:  "No  gangrene  or  putrefaction  without 
anaerobic  bacteria,"  and  finds  in  all  the  cases  examined  by  him  that  when  anaerobic 
bacteria  were  present  tliere  was  gangrene,  and  when  they  were  absent,  even  with 
extensive  infiltration,  there  was  no  gangrene.  He  confesses  that  the  suggestion  requires 
further  clinical  confirmation. 
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passes  intd  ii  clirouic  shigc^  or  iiicro  coiinnonly  extends  into  the  perincnni, 
burrowing  thenee  throiigliout  the  siiheutaiu^ous  tissue,  of  the  external 
genitals,  the  thiglis,  tlie  groins,  and  even  to  the  lower  l)elly,  discharging 
at  many  points,  and  leaving  the  whole  region  a  mass  of  tistuUo,  through 
whicli  the  nrine  e.seap(!s,  perhaps  not  one  drop  passing  l)y  the  natural 
channel.  In  these  cases  the  patient  nuikes  watxu*  sitting,  the  urine  es- 
caping as  though  through  the  sprinkler  of  a  wat(;ring-pot.  Civialc 
reports  such  a  c:isc  with  tifty-two  external  openings. 

Urinary  Infiltration  {Periurethral  Phlegmon,  or  Urethral  and 
Peniirclliral  (laiKjrciic  with,  or  without  Urinary  Infiltration). — Begin- 
ning as  an  acute  or  a  chronic  periurethral  abscess,  or  as  a  gangrene  of 
the  urethral  wall,  the  acute  infective  process  rapidly  spreads  over  the 
jx^rinemn  and  the  genitals.  The  first  sign  is  a  tender  edematous  swelling 
in  the  median  line  of  the  perineum  which  rapidly  increases  in  size  and 
spreads  superficially  in  every  direction.  If  there  is  gangrene  this 
reaches  the  surface  within  twenty-four  or  forty-eight  hours,  and  spreads 
with  frightful  rajndity.  If  there  is  not  gangrene  the  enormous 
edematous  swelling,  which  may  reach  the  size  of  a  child's  head,  breaks 
up  into  innumerable  foci  of  suppuration,  from  which  pus,  and,  later,  pus 
and  urine  pour  out.  Accompanying  all  this  are  shock,  severe  septic 
symptoms,  and  usually  retention  of  urine. 

It  is  usual  in  these  cases  for  the  tumor  to  be  extensively  infiltrated 
with  urine,  and  to  contain  one  or  more  irregular  central  cavities  filled 
with  urine,  necrotic  tissue,  and  pus ;  but  there  may  be  no  appreci- 
able infiltration  nor  any  connnunication  with  the  urethra,  and  ure- 
throtomy without  a  guide  may  be  required  to  relieve  the  retention. 

The  bladder  never  becomes  gangrenous,  though  the  urethra  slough 
to  its  very  neck.  The  suppuration  and  gangrene  may  leave  a  urethro- 
rectal fistula,  but  the  cavity  of  the  pelvis  is  never  invaded. 

Inasmuch  as  urinary  infiltration  generally  occurs  in  debilitated  per- 
sons, and  is  itself  a  very  virulent  septic  process,  it  often  terminates 
fatally. 

Urinary  Fistula. — The  periurethral  abscess  may  open  and  dis- 
charge in  remote  regions,^  but  it  usually  opens  in  the  perineum. 

The  internal  orifice  is  usually  single,  however  many  the  outward 
openings.  The  fistula,  if  long  and  tortuous  or  branched,  contains  diver- 
ticula which  repeatedly  close,  form  abscesses,  and  discharge ;  or  they 
may  contain  foreign  bodies  or  calculi,  or  the  entire  tract  may  be  in- 
crusted  with  calculus. 

Complete  urethro-])erineal  iistuhe  have  been  classified  by  Thompson 
as  simple  fistula,  fistula  with  indni-alion,  and  fistnhi  with  hws  of  sub- 
stance, 

*  Desnos  mentions  a  urinary  fistula  opening  at  the  lower  angle  of  the  scapula. 
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Simple  fistula  is  a  diroct  tract  without  indurated  walls. 

Indurated  tistula  is  (Mubedded  in  a  nuiss  of  selerotic  tissue.  It  may 
be  branched,  and  is  often  tubercular  or  epitheliomatous.  Fibromata 
(Monod)  and  fibromyomata  (Cocteau)  are  found  in  the  walls. 

Prognosis — Blind  internal  fistulne  tend  to -close  unless  there  is  stric- 
ture. If  they  persist,  there  is  danger  that  they  may  suppurate  and  form 
the  starting-point  for  abscess  or  infiltration. 

Blind  external  fistulae  close  spontaneously,  or  after  cauterization  or 
curettage. 

Complete  fistula^  wall  close  when  the  impediment  to  urination  (strict- 
ure, calculus,  foreign  body)  is  removed,  unless  there  is  considerable  loss 
of  substance,  or  the  fistula  is  tuberculous  or  cancerous. 

Epithelioma  may  originate  in  the  walls  of  the  stricture. 

DIAGNOSIS 

Inasmuch  as  stricture  is  only  an  accentuation  of  the  pathological 
process  that  constitutes  chronic  anterior  urethritis,  its  diagnosis  may 
usually  be  accomplished  by  the  bulbous  bougie  (p.  22).  But  in  the 
clinic  stricture  is  usually  seen  long  after  the  milder  accompanying  ure- 
thritis has  healed ;  there  are  certain  points  in  the  history  and  urinary 
signs  that  are  peculiarly  suggestive. 

History, — A  history  of  prolonged  mild  intermittent  gleet  is  peculiarly 
suggestive  of  stricture.  Spontaneous  urethrorrhagia  is  almost  always 
due  to  stricture.  Retention  of  urine  is  due  either  to  stricture,  prostatism, 
or  paralysis  of  the  bladder. 

The  Urine — Large  shreds  in  the  urine  are  an  indication  of  localized 
hard  infiltrations  in  the  anterior  urethra,  actual  or  potential  strictures. 
These  shreds  may  be  obscured  by  free  pus ;  but  luiless  the  stricture  is 
controlled  by  treatment  the  urine  always  contains  more  or  less  shreds. 

Diagnosis  of  Impassable  Stricture. — When  a  filiform  bougie  cannot 
be  passed  to  the  bulbous  urethra,  there  is  im])assable  stricture. 

If  the  bougie  reaches  the  bulb  but  will  not  enter  the  membranous 
urethra,  the  obstruction  is  either  stricture  or  spasm.  The  history  usu- 
ally settles  this  point,  but  further  investigation  nuist  be  made.  An  at- 
tempt is  made  to  pass  the  largest  sound  that  will  enter  the  meatus.  If 
this  is  passed  gently  into  the  bulbous  urethra  and  held  against  the  face 
of  the  obstruction,  it  overcomes  the  contraction  of  spasm  (p.  245)  but 
absolutely  fails  to  pass  the  stricture. 

DiflFerential  Diagnosis.  —  So  much  for  the  method  of  examina- 
tion. The  presence  of  an  obstruction  having  been  determined,  the  dif- 
ferential diagnosis  lies  between  organic  stricture,  s]iasm,  and  chronic 
inflammation.  The  position  of  the  obstruction  and  the  various  points 
dwelt  upon  in  the  preceding  paragraphs,  and  in  the  chapter  on  S^iasm, 
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arc  (^l(Miieiits  in  the  diagnosis.  Hut  the  most  distinguishing  characteristic 
of  all  is  resiliency.  Organic  stricture  is  always  elastic  and  resilient, 
the  others  are  not.  To  test  this  resiliency  a  sonnd — the  largest  that  will 
pass — is  gently  introdnc(Ml  through  the  su])])osed  stricture.  Tt  is  allowed 
to  rest  in  place  for  a  inonient,  and  then  an  attempt  is  made  to  with- 
draw it.  //'  there  be  organic  dridure  the  ivlthdrawal  of  the  instnnncnt 
will  l)e  opposed  l>y  a  firm  grasping  as  h^ng  as  the  instrument  remains  en- 
gaged in  the  stricture.  If  there  be  no  grasping  there  is  no  organic 
stricture. 

To  tabulate  these  features  briefly — 


Organic  Stricture. 


Shreds  or  pus. 

Obstruction..  . 
0 rasping 


Always  present. 

Always  present. 
Always  present. 


Spasm. 


Urethritis. 


Not    present    unless   there   is  1  * ,  , 

an  inflammation.  j  /Always  present. 

Only  in  membranous  urethra.        Sometimes. 
No.  No. 


CHAPTER   XXIV 
STEICTUEE  OF  THE  UKETHKA:  PKOGNOSIS  AND  TEEATMENT 

PROGNOSIS 

Ai>THoiTGii  the  prognosis  of  stricture  depends  upon  the  treatment 
more  than  npon  any  other  one  thing,  the  progress  of  the  disease  varies 
aecording  to  the  nature  and  location  of  the  scar.  Traumatic  strictures 
often  contract  rapidly,  in  spite  of  all  the  surgeon's  efforts.  Gonorrheal 
strictures,  on  the  other  hand,  contract  far  less  energetically.  Strictures 
of  the  perineal  urethra  are  far  more  difficult  to  cure  than  strictures  of 
the  pendulous  urethra.  The  latter  contract  slowly  and  are  commonly 
curable ;  the  former  contract  more  rapidly  and  are,  in  the  nuijority  of 
cases,  incurable — that  is,  they  may  be  relieved  by  sounding  or  urethrot- 
omy, but  they  usually  relapse  after  a  time.  Finally,  the  more  extensive 
a  stricture  the  more  irregular  its  surface,  and  the  denser  the  cicatricial 
tissue  composing  it  the  more  difficult  will  be  its  treatment  and  the  more 
dubious  its  cure. 

In  the  matter  of  life  or  death,  however,  the  prognosis  of  stricture  is 
far  less  gloomy.  Stricture  is  very  rarely  fatal,  except  in  neglected  cases. 
Death  occurs  in  various  ways. 

1.  Extravasation  of  urine,  which,  if  extensive,  kills  at  once  by  shock, 
or,  later,  by  exhaustion,  suppuration,  abscess,  gangrene,  or  pyemia. 

2.  Urinary  septicemia,  the  retention  resulting  in  pyelonephritis  or 
pyonephrosis.  The  patient  may  die  from  such  a  cause  even  after  the 
stricture  has  been  dilated,  or,  as  is  more  commonly  the  case,  the  treat- 
ment itself,  whether  by  sound  or  knife,  may  induce  a  reflex  congestion 
of  the  diseased  kidneys,  which  closes  the  scene. 

3.  Sudden  death  following  the  passage  of  a  sound.  Such  deaths 
are  extremely  rare,  and  are  a]i]iarently  due  either  to  the  use  of  cocain, 
to  status  lympltaticus,  or  to  nervous  shock  upon  an  impaired  heart. 

TREATMENT 

Tlie  ])rinciple  governing  the  treatment  of  stricture  is  simplicity  it- 
self.   Enlarge  the  uretlira  by  dilatation,  aided,  if  necessary,  by  cutting. 
Then  maintain  its  caliber  by  dilatation.     Or  perhaps  the  negative  view 
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is  more  foreiMc.  Never  cat  if  you  cnii  dildle;  (ind  rcaxjuize  thai  the 
palient  is  not  eured  unless  he  stays  cured.  Cutting  is  at  best  a  substitute 
for  dilatation,  while  divulsiou  and  electricity  are  no  substitutes. 

Pkoptiylaxis 

Since  most  strictures  arc  caused  l)y  gonorrhea,  and  the  occurrence 
of  gonorrheal  stricture  is  favoi'ed  by  the  intensity  and  the  duration  of 
the  inflammation,  every  effort  made  to  control  this  inflammation  is  so 
niucli  toward  the  prevention  of  a  possible  stricture.  Yet  this  is  but  an 
indirect  prophylaxis,  since  it  is  impossible  to  prophesy  which  case  of 
gonorrhea  will  culminate  in  stricture  and  which  will  not.  But  wlien 
the  disease  becomes  chronic  in  the  anterior  urethra,  although  there  be 
no  stricture  present,  the  inflammation  is  encouraged  by  and  is  in  turn 
encouraging  a  periurethral  sclerosis,  which  may  soon  develop  into  a 
veritable  stricture.  Therefore,  intelligent  treatment  of  anterior  urethri- 
tis is  the  surest  preventive  of  stricture. 

For  traumatic  stricture  the  proper  prophylaxis  is  immediate  jx^rineal 
section  at  the  time  of  injury  (p.  581). 

Curative  Treatment 

Since  the  sound  is  the  instrument  best  adapted  to  tlu;  cure  of  stric- 
ture, and  since,  unfortunately,  it  is  easier  to  use  a  soiuid  wrongly  than 
rightly,  a  few  words  on  the  use  and  effects  of  sounds  are  reipiired. 

The  surgeon  attacking  a  stricture  of  the  urethra  may  fairly  analyze 
the  therapeutic  problem  thus :  "  Here  is  a  scar  with  a  congested  surface ; 
shall  I  cut  or  shall  I  massage  it  ?  "  If  he  cuts  throiigh  it  the  symptoms 
are  relieved,  the  obstruction  is  apparently  removed,  but  the  scar  is  still 
there.  In  fact,  there  is  rather  more  scar  than  ever,  and  if  the  former 
scar  contracted  and  gave  trouble,  so  much  the  more  will  this  one.  To 
prevent  this  he  will  keep  the  lips  of  the  wound  separated  by  sounds,  so 
that  it  may  heal  with  so  broad  an  insertion  band  that  the  contracticm 
will  be  of  no  moment.  Such  a  course  may  well  succeed  in  the  pendulous 
urethra;  but  if  the  stricture  is  in  the  perineal  urethra  and  of  such 
density  as  to  give  the  shadow  of  an  excuse  for  cutting,  it  will  certainly 
relapse  after  the  operation  unless  subjected  to  systematic  massage  by 
sounds.  The  knife  only  relieves  the  congestion  plus  a  temjwrary  relief 
of  the  contraction,  while  the  sound  actually  causes  the  resorption  of 
the  scar  tissue.  The  effect  is  quite  com])arable  to  the  reabsorbing  effect 
of  massage  a]i]ili(Hl  to  the  outside  of  the  body.  INForeover,  tiie  tnn.rniiuni 
of  effect  is  produced  hy  the  minimum  of  effort,  or,  as  Guyon  puis  it, 
"the  effect  is  due,  not  to  the  ])ressui'(!  of  the.  sound,  but  to  its  uiere 
contact." 

it  is  a  matter  of  everyday  experience  that  the  brutal  passage  of  u 
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sduiid,  l)niisini>-  and  tcariiii!;  the  congested  urethra,  is  followed  by  a  sharp 
inthuinnatory  reaction,  which  increases  rather  than  diminishes  the  scar 
tissue.  Such  treatment  is  inexcusable.  The  stricture  is  already  con- 
gested, the  mucous  membrane  already  inflamed.  What  more  futile  pro- 
cedure than  to  add  irritation  to  irritation!  Such  is  not  the  object  of 
the  sound.  On  the  contrary,  the  sound,  if  a  metal  one,  should  slip  in 
almost  by  its  own  weight ;  slowly  indeed,  but  surely.  Such  a  maneuver 
has  the  treble  effect  of  lessening  congestion  at  the  point  of  contact, 
straightening  out  irregularities  in  the  canal,  and  stimulating  the  deeper 
tissues  to  a  favorable  reaction,  which  will  result  in  softening  the  cica- 
trix. But  to  do  this  the  sound  must  press  without  bruising.  If  a  given 
sound  will  not  pass,  try  a  smaller  one.  The  effect  is  readily  judged.  If 
a  sound  is  properly  introduced,  it  may  usually  be  followed  by  sounds  of 
the  next  larger  sizes  with  less  pain  than  the  first.  Larger  sounds  may 
be  introduced  at  each  sitting;  the  rapid  amelioration  of  the  symptoms 
shows  that  the  congestion  is  relieved,  the  obstruction  is  disappearing,  and 
the  canal  is  resuming  its  normal  condition.  Yet,  however  gently  a  sound 
is  introduced,  it  will  be  followed  within  forty-eight  hours  by  a  congestive 
reaction  of  more  or  less  intensity.  Hence,  in  treating  stricture  by  dilata- 
tion it  is  bad  surgery  to  introduce  instruments— unless  filiforms — be- 
fore the  lapse  of  seventy-two  hours,  and  even  longer  intervals  will  often 
produce  better  results. 

Lastly,  and  above  all,  gently,  gently,  gently! 

Treatment  of  Various  Kinds  of  Stricture 

The  treatment  of  stricture  at  the  meatus  and  of  spasmodic  stricture 
has  been  dealt  with.  Apart  from  these,  the  treatment  of  stricture  may 
be  considered  under  the  following  captions : 

1.  Stricture  of  large  caliber. 

2.  Stricture  of  small  caliber. 

3.  Stricture  admitting  only  a  filiform. 

4.  Stricture  complicated  by  retention. 

5.  Impassable  stricture. 

6.  Traumatic  and  resilient  stricture. 

7.  Inodular  or  indurated  stricture. 

8.  Stricture  complicated  by  prostatitis.     (Irritable  stricture.) 

9.  Stricture  complicated  by  false  passage. 

10.  Stricture  complicated  by  ^periurethritis. 

11.  Stricture  complicated  by  prostatic  abscess. 

12.  Stricture  complicated  by  acute  pyehtnc])! iritis, 
1?>.  Stricture  com])li('atod  ])y  fistnhi. 

1.  Treatment  of  Uncomplicated  Stricture  of  Large  Cali- 
"ber. — The  majority  of  strictures  which  the  surgeon  is  called  upon  to 
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treat  arc  of  large  calilxM-.  Tlic  sviiii)toiii  of  wliicli  tlio  ^latlcnt  coiiiplnins 
is  jKn-sistcnt  g'lt'ct,  following  gonorrhea,  with,  possibly,  some  frecincney 
ill  urination.  Too  nuieh  stress  eannot  be  laid  npoii  the  importance  of 
exploring  the  uretlira  with  the  bnlbons  bougie  in  such  cases.  One,  two, 
or  more  strictures  are  found;  the  snudlest  is  jjrobably  the  deejjcst. 

Treatment  here  is  most  sini])le.  After  tlu;  diagnosis  has  been  made, 
no  further  instrumentation  is  advisable  (if  the  ])atient  can  spare  the 
time)  until  the  effect  of  exploration  has  be(>n  observed.  The  chances  of 
nrethral  chill  aitov  the  first  examinations  must  be  remendjered.  The 
patient's  general  ccmdition  and  hal)its  must  be  studied,  and  his  urine 
tested  for  acidity  or  possible  kidney  disease,  lie  must  be  instructed  in 
urethral  hygiene,  the  nature  of  his  malady  must  be  explained,  and,  to 
forestall  future  disa]i]K)intment,  he  should  Ix^  informed  at  the  outset  that, 
after  his  symptoms  have  been  removed  by  treatment,  the  permanence  of 
his  cure,  if  Ins  stricture  is  deep  in  the  urethra,  nuiy  depend  upon  his 
use  of  an  instrument  u})on  himself  at  proper  intervals,  in  order  to  pre- 
vent recontraetion. 

Being  instructed  not  to  mind  the  smarting  at  his  next  urination,  a 
few  drops  of  silver  nitrate  are  instilled,  and  the  patient  is  instructed  to 
take  a  tablet  of  hexametliylenamin  after  each  meal  and  to  return  in  two 
days  for  dilatation. 

Sounds. — The  treatment  best  adapted  to  the  majority  of  these  cases 
is  dilatation  with  a  conical  double  taper  steel  sound.  One  of  these  in- 
struments properly  warmed  and  sterilized  is  introduced  in  the  manner 
already  detailed.  Its  size  should  correspond  to  that  of  the  bougie  that 
has  passed  the  stricture,  and  the  utmost  delicacy,  care,  and  gentleness 
should  be  used  in  its  introduction.  To  overcome  resistance,  patience  is 
better  than  force.  As  soon  as  the  instrument  has  entered  the  bladder  it 
should  be  gently  withdrawn  at  once.  JSTothing  is  gained  by  leaving 
it  even  for  a  moment.  During  withdrawal  the  stricture  is  usually  felt 
to  grasp  the  sound.  After  one  sound  has  been  withdrawn,  a  second  and 
even  a  third  may  be  introduced,  if  consid(n-ed  safe.  No  rule,  nothing 
short  of  personal  experience,  can  indicate  how  far  the  dilatation  may  be 
pushed  at  one  sitting.  The  tendency  is  always  to  hurry  and  to  use  force, 
a  course  detrimental  to  rapid  progress.  It  may  be  stated  as  a  rule,  sub- 
ject to  judicious  exception,  that  if  a  conical  steel  instrument  of  any  size 
larger  than  No.  15  F.,  when  held  in  proper  position,  will  not  enter  a 
stricture  almost  hy  its  own  weight  after  a  little  delay,  it  shoidd  not  he 
used.  Every  urethra,  however,  has  its  own  temper;  some  are  aroused 
by  the  slightest  disturbance,  while  others  bear  considerable  violence 
without  protest.  A  surgeon  should  acquaint  himself  by  gradmil  ex- 
periment with  the  temper  of  a  given  urethra  before  he  takes  liberties 
with  it. 

The  mischief  to  be  feared  from  the  employment  of  large  sounds  with 
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Wh'co  (bcsidos  false  pnssaG:e,  wliicli  is  iiof  likclv  1(»  hv  prodnood  bv  large 
instruinonts)  is  threefold: 

1.  Epididymitis,  a  common  result  of  violence  to  the  uretlira,  and 
a  complication  which  suspends  treatment  and  contines  the  patient  to  bed 
for  sev(!ral  days  or  weeks. 

2.  Inflannnation  in  the  stricture,  which  aggravates  its  condition  and 
defeats  the  end  of  the  treatment. 

3.  Chill  and  urethral  fever. 

Tf  the  stricture  is  really  uncomplicated — i.  e.,  if  there  is  no  prosta- 
titis or  jiyelonephritis — it  cannot  be  irritated  except  by  overtreatnient. 

The  third  danger,  the  chill  and  fever,  is  very  unusual  after  manipu- 
lation of  the  pendulous  urethra — witness  the  impunity  with  which  many 
surgeons  cut  far  and  wide  through  that  part  of  the  long-suffering  canal 
— and  increases  as  we  approach  the  bulbo-membranous  junction.  Some 
persons  have  a  predisposition  in  this  regard,  and  the  presence  of  some  ca- 
tarrh of  the  prostate  is  essential  as  a  predisposing  cause  of  any  real  septic 
chill.  Yet  in  no  given  case  can  the  prognosis  be  definite,  and  the  only 
safety  lies  in  hedging  the  operation  about  with  all  jx)ssible  precautions. 
The  rule  which  I  have  found  most  efficacious  is — 

Hexamethylenamin  before, 

Gentleness  during, 

K^itrate  of  silver  or  permanganate  of  potash  after  sounding. 

At  each  subsequent  visit  of  the  patient,  the  surgeon  connnences  with 
a  sound  from  one  to  two  sizes  smaller  than  the  last  instrument  intro- 
duced at  the  previous  visit,  and  carries  the  dilatation  as  far  as  possible 
without  the  employment  of  force,  till  the  full  size  is  reached. 

The  most  important  feature  in  the  treatment  of  stricture  by  dilata- 
tion is  a  proper  regulation  of  the  intervals  to  be  allowed  between  the 
visits.  The  intervals  usually  recommended  are  too  short.  Occasionally 
we  see  patients  who  attempt  to  treat  themselves,  introducing  a  bougie 
into  the  urethra  daily,  or  twice  daily,  perhaps  at  every  act  of  urination, 
aggravating  every  symptom,  worrying  the  nrethra  and  bladder  into  a 
state  of  inflammation,  and  wondering  why  the  stricture  does  not  get 
well.  Some  surgeons,  unfortunately,  are  guilty  of  the  same  error.  We 
can  only  repeat  that  it  is  had  surgery,  in  treating  stricture  by  dilatation, 
to  reintroduce  instruments — unless  filiform — before  the  lapse  of  at  least 
scveniy-two  Jiours,  and  even  longer  intervals  will  often  produce  better 
results. 

As  to  the  degree  of  dilatation  which  is  to  l)e  aiuied  at,  every  urethra 
has  its  own  gauge  in  the  size  of  its  meatus — provided  that  meatus  be 
not  congenitally  small,  or  contracted  by  disease.  If  there  is  any  cica- 
tricial tissue  in  the  circle  of  the  meatus,  or  if  a  probe  can  make  out  any 
pouching  below  the  lower  commissure  (Fig.  52),  the  meatus  is  too 
small. 
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The  iKiniml  meatus,  liowovcr,  is  tlic  sniallost  part  of  tlio  licallliv 
canal,  and  tlic  object  in  view  is  to  brinj^  all  available  pressure  to  bear 
iij)on  a  morbid  narrowing  of  some  other  portion  of  the  tube.  To  do  this 
the  meatus  must  be  lightly  put  U})on  the  sti-etch.  When  this  is  done,  the 
feeling  is  one  of  discomfort,  which  subsides  after  the  instrument  has 
Ijeen  in  ])lace  for  a  moment.  If  the  meatus  is  overstretchcid,  a  distinctly 
marked,  narr(nv  white  line  will  be  seen  encircling  the  instrument  upon 
the  lips  of  the  urethral  orifice,  indicating  that  the  latter  have  been  de- 
prived of  blood  by  pressure.  The  use  of  double  taper  sounds  makes  this 
stretching  transitory,  and  therefore  much  more  bearable. 

In  the  majority  of  cases  this  physiological  gauge — the  normal  meatus 
— is  absolutely  satisfactory.  A  stricture  once  dilated  to  this  size — which 
will  vary  from  27  to  32  F. — will  stand  the  test  of  a  cure — that  is, 
the  inflanmuition  about  it  (not  necessarily  the  prostatitis)  will  rapidly 
<lisapi)('ar,  and  the  stricture  will  not  recontract  during  the  lengthened 
intervals  of  sounding  that  constitute  the  after-treatment.  But  occasion- 
ally the  meatus  is  too  small  a  gauge.  The  outer  fibers  of  the  scar  lie  so 
deep  and  are  so  elastic  that  they  are  unaffected  by  the  pressure  and  tend 
to  recontract  as  soon  as  the  lengthened  intervals  of  sounding  permit  them 
to  do  so.  Such  strictures  must  be  cut  or  stretched  until  a  point  is  reached 
where  they  do  not  recontract.  To  do  this  the  integrity  of  the  meatus 
must  often  be  sacrificed. 

Otis's  Theory. — Such  was  the  basis  of  Dr.  Otis's  famous  theory. 
Meeting  many  strictures  incurable  by  the  half-hearted  methods  of  dilata- 
tion then  in  vogue,  and  finding  that  a  generous  incision  cured  stricture 
of  the  anterior  urethra,  he  evolved  the  theory  that  the  urethra  is  an 
evenly  calibrated  tube  whose  size  bears  a  direct  relation  to  that  of  the 
flaccid  penis.  This  ratio  he  fixed  at  10  mm.  of  urethral  circumference 
to  every  inch  of  penile  circumference.  Thus,  a  3-inch  penis  should  take 
a  30  F. ;  a  35-incli  penis  a  34  F.  The  objection  to  Dr.  Otis's  theory 
is  that  it  is  incorrect.  The  urethra  is  no  more  an  evenly  calibrated 
tube  than  the  ureter,  the  esophagus,  or  the  bowel.  Its  size  no  moi'(^  varies 
with  that  of  the  penis  than  does  the  size  of  the  esophagus  wilh  that  of 
the  neck.  The  objection  to  Dr.  Otis's  practice  is  that  it  involves  an  un- 
necessary and  harmful  amount  of  cutting,  since,  as  a  rule,  the  ])atient 
can  get  well  without  it,  and  the  operation  may  leave  a  canal  defective  in 
expulsive  power.  Moreover,  though  this  wide  cutting  cures  strictures 
of  the  pendulous  urethra,  it  does  not  cure  deep  strictures.  The  latter  get 
well  sometimes  under  all  varieties  of  treatment — in  most  instances  they 
require  the  occasional  use  of  sounds  for  an  indefinite  jjeriod. 

Yet  Dr.  Otis's  work  deserves  the  highest  praise,  in  that  he  has  shown 
us  what  gi-eat  sizes  may  be  attained  with  safety.  And  although  he  has 
not  proved  that  his  treatment  is  always  essential,  he  has  proved  it  most 
desirable  in  strictures  of  the  anterior  urethra  incurable  bv  a  moderate 
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ooiirse  of  sounds.  Only  recently  AlLarran  and  Guiard  in  France  have 
insisted  that  some  strictures  must  be  dihited  above  23  F. 

Dilators. — There  is  no  question  but  that  sounds  of  a  size  readily  ad- 
mitted by  the  meatus  may  be  passed  with  less  discomfort  to  the  patient 
than  any  dilator.  But  if  the  meatus  is  congenitally  narrowed  and  the 
patient  objects  to  having  it  cut,  or*  if  the  stricture  when  dilated  to  the 
size  of  the  meatus  recontracts  with  undue  rajiidity,  further  dilatation 
may  be  performed  by  the  Kollmann  dilator.  This  instrument  is  em- 
ployed in  the  same  manner  as  in  the  treatment  of  chronic  urethritis. 

Urethrotomy — If  at  any  stage  of  dilatation  the  stricture  rebels  and 
can  not  be  dilated  any  further,  urethrotomy  must  be  resorted  to. 

Choice  of  Urethrotomy. — As  was  mentioned  in  describing  the  opera- 
tions, external  section  is  best  suited  to  deep  strictures,  internal  section 
to  strictures  of  the  pendulous  urethra.  There  still  remains  a  choice  of 
instruments  for  internal  urethrotomy,  which  choice  is  simply  a  matter 
of  taste.  For  my  part,  I  like  the  bistoury  for  strictures  near  the  meatus, 
Otis's  dilating  urethrotome  for  any  other  stricture  large  enough  to  ad- 
mit that  instrument,  and  Maisonneuve's  urethrotome  only  for  those 
strictures  through  which  an  Otis  instrument  will  not  pass. 

After-treatment. — The  after-treatment  depends  upon  the  location  of 
the  stricture. 

If  the  stricture  is  in  the  pendulous  urethra,  the  surgeon  may  feel 
confident  that  a  cure  persisting  three  months  will  prove  permanent. 
When  the  stricture  has  been  dilated  fully,  so  that  there  are  no  longer  any 
large  shreds  in  the  urine  (unless  from  the  posterior  urethra),  the  patient 
may  be  dismissed  to  report  in  two  weeks.  If  at  that  time  there  is  no 
recontraction,  he  may  be  dismissed  for  a  month,  and  again  for  two 
months,  when  his  cure  may  be  pronounced  permanent.  If,  however, 
there  is  a  relapse  on  any  of  these  occasions,  biweekly  visits  must  be  re- 
newed, and  the  patient's  cure  insured  by  higher  dilatation  or  a  further 
cutting. 

If  the  stricture  is  in  the  bulb  the  matter  is  different.  In  all  such 
strictures,  except  those  soft  bands  that  yield  to  one  or  two  passages  of  a 
sound,  recontraction  will  almost  inevitably  take  place,  unless  the  cure 
be  maintained  by  the  passage  of  a  full-sized  sound.  This  is  easily  done 
by  the  patient.  In  a  few  lessons  he  acquires  the  art  of  gently  passing  a 
sound  upon  himself,  and  he  should  be  seriously  cautioned  to  perform 
this  trifling  but  important  operation  once  or  twice  a  year.  If  the  sound 
fails  to  pass  on  some  such  occasion  he  must  report  for  examination.  In 
this  way,  in  some  cases,  the  use  of  instruments  may  be  gradually  aban- 
doned ;  in  the  majority,  it  will  have  to  be  continued  indefinitely,  at 
intervals  varying  from  a  week  to  a  year.  Thus  the  cure  becomes  radical. 
The  surgeon  is  responsible  for  the  cure  only  on  condition  that  the  pa- 
tient carries  out  this  plan;  or,  rather,  the  patient  is  responsible  for  the 
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jK'riiiaiiciK'c  of  liis  fiwn  cure,   jitid    lliis  lie  must,  bo  iiiado  disliuctly  lo 
undci'staiid. 

2.  Stricture  of  Small  Caliber. — To  tliis  class  belong  sli-ictiiros 
admitting  any  instrument  less  than  No.  15  F.  They  are  considered 
separately,  not  because  they  require  different  treatment,  but  in  order  to 
emphasize  the  fact  that  they  are  better  treated  with  soft  than  with  steel 
instruments.  The  danger  of  making  a  false  passage  in  an  obstructed 
urethra  with  a  small  metallic  instrument  camiot  be  overrated.  No  one  can 
appreciate  the  ease  with  which  a  false  passage  is  made  until  he  has  him- 
self made  one.  Indeed,  a  surgeon,  not  well  acquainted  with  the  urethra, 
may  make  a  false  passage,  and  go  on  dilating  it  instead  of  the  stricture, 
wondering  meantime  that  the  size  of  the  stream  is  not  increased  nor  the 
symptoms  alleviated.  A  surgeon  who  knows  every  line  of  the  urethra 
may  occasionally  assume  the  risk  of  using  a  small  metallic  instrument 
in  the  canal  without  a  guide,  but  only  in  exceptional  cases.  Below  No. 
15,  soft  instruments  only  should  be  employed,  unless  there  be  a  guide 
through  the  stricture. 

Dilatation  is  carried  on  as  already  directed,  steel  instruments  being- 
used  as  soon  as  the  stricture  will  admit  No.  15. 

Urethrotomy. — Cutting  may  be  resorted  to : 

a.   If  the  stricture  will  not  dilate. 

h.  If  the  patient  has  not  the  time  to  go  through  a  long  course  of 
dilatation. 

c.   If  urethral  fever  follows  all  attempts  at  dilatation. 

3.  Stricture  Admitting  Only  a  Filiform,  but  Not  Com.pli- 
cated  by  Retention. — In  commencing  the  treatment  it  may  be  im- 
]M»ssible  to  enter  the  bladder  with  any  instrument,  either  on  account  of 
the  tightness  of  the  stricture,  or  because  the  point  of  the  instrument  does 
not  engage  in  the  latter,  or  is  arrested  by  some  fold  beyond.  In  these 
cases  gentle  perseverance  and  skill  will  rarely  fail  of  success.  Each  of 
the  different  varieties  of  filiform  bougies  has  its  champions.  I  have 
obtained  the  best  results  from  the  Banks  bougie. 

Introduction  of  Filiforms — Filiforms  are  apt  to  catch  in  the  ure- 
thral folds  and  crypts  both  in  front  of  and  behind  the  stricture.  The  fol- 
lowing maneuvers  are  employed  to  overcome  this  difficulty: 

1.  When  an  instrument  catches,  partially  withdraw  and  slightly 
rotate  it,  pushing  it  forward  while  making  the  rotatory  movement.  This 
device  rarely  fails  in  finally  engaging  the  instrument  in  the  orifice  of 
the  stricture,  especially  if  the  filiform  point  be  bent  or  twisted  in  any 
direction  (spiral  or  zigzag),  so  that  its  extremity  may  lie  outside  of  the 
axis  of  the  shaft  of  the  instrument. 

2.  An  excellent  method  of  finding  the  orifice  of  a  stricture  consists 

in  crannning  the  urethra  full  of  filiform  bougies,  engaging  their  points 

in  all  the  lacuna?  and  false  passages,  and  then  trying  them,  one  after 
19 
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another,  until  that  one  is  i)iishe<l  forward  which  is  presenting  at  the 
orifice  of  the  stricture,  when  it  will  at  once  engage  (Fig.  57). 

3.  If  the  point  of  the  filiform  passes  the  stricture  but  catches  in  the 
prostatic  urethra,  it  may  be  lifted  into  the  bladder  by  a  finger  intro- 
duced into  the  rectum. 

4.  If  the  stricture  is  a  single  band  the  face  of  which  may  l)e  reached 
by  the  urethroscope,  this  instrument  is  introduced,  the  stricture  wiped 
with  adrenalin  until  it  ceases  to  bleed,  and  a  filiform  then  introduced, 

guided  by  direct  ocular  observation.  This 
maneuver  rarely  succeeds  where  other 
means  fail. 

In  those  exceptional  cases  where  a  fili- 
form bougie  can  be  introduced  only  after 
long  and  persevering  eii'ort,^  it  becomes  a 
serious  question  whether  it  is  not  better 
either  to  tie  it  in,  thus  obtaining  a  more 
ra])id  and  certain  dilatation,  or  to  per- 
form urethrotomy  at  once  rather  than  to 
incur  the  risk  of  having  to  operate  without 
a  guide  later.  The  temptation  to  operate 
on  such  a  case  is  great,  but  the  necessity 
for  operation  is  more  apparent  than  real.  The  selection  of  treatment 
depends  upon  the  requirements  of  the  case.  Urethrotomy  is  certain, 
and  is  usually  the  speediest  cure,  but  it  is  an  operation.  Continuous 
dilatation,  with  the  filiform  tied  in,  is  somewhat  dangerous  if  the  pa- 
tient is  up  and  about,  but  is  a  very  satisfactory  way  of  commencing 
treatment  if  he  is  willing  to  go  to  bed  for  a  few  days.  Intermittent 
dilatation  may  result  in  retention,  leaving  him  worse  off  than  at  first ; 
yet,  as  a  rule,  on  the  third  day  the  filiform  may  be  reintroduced  and 
followed  by  larger  instruments,  and  the  cure  is  under  way.  The  dis- 
agreeable alternative  is  altogether  done  away  with  by  the  use  of  the 
Banks  bougie  or  the  guided  sound. 

If  continued  dilatation  is  selected,  the  filiform  should  be  replaced 
on  the  second  or  the  third  day  by  a  slightly  larger  instrument,  and  this 
removed  one  or  two  days  later,  after  wdiieh  intermittent  dilatation  luay 
be  taken  up,  or  dilatation  may  be  begun  when  the  filiform  is  removed. 

4.  Retention. — A  patient  with  stricture  may  be  enjoying  good 
health,  when  suddenly,  after  exposure  to  cold,  after  a  dinner  or  a 
carouse,  or  after  the  passage  of  a  small  instrument  through  his  stricture, 
he  finds  that  he  cannot  pass  water.     Immediate  relief  is  required.     In 


a  i>  c 

Fig.  57. — Introduction  of  Fili- 
FORMS.  (Bryant.)  o,  guide  bent 
upward;  b,  gviide  in  lacuna;  c, 
numerous  guides  in  urethra,  one 
passing  stricture. 


■  In  one  (personal)  case  it  required  ten  sittings,  most  of  tliem  over  one  hour  long, 
before  any  instrument  could  be  made  to  enter  the  bladder.  At  the  tenth  effort  the 
instrument  passed. 
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tliis  condition  a  fine  catlietor  can  sometinios  1)0  introduced  l)y  tlic  exorcise 
of  patient  gentleness  and  skill.  When  tlu»  lihiddcr  is  reached,  a  flow  of 
nrin(^  follows.  If  the  hhuhler  cainiot  l)e  readied,  tlie  patient  should  bo 
placed  in  a  hot  bath,  more  hot  water  being-  a(hled  after  he  has  become 
accustomed  to  the  first  heat,  and  this  carri(Ml  as  high  as  bearable,  lie 
should  renuiin  in  the  bath  from  fifteen  to  twenty  minutes,  and  will  often 
be  able  to  empty  his  bladder  while  in  the  wat(n\  A  sitz  bath,  at  a  tem- 
perature of  100°  to  104°  F.,  is  sometimes  more  effective  than  a  full 
bath,  but  it  shonld  only  be  continned  for  abont  three  minutes,  and  may 
be  repeated  after  an  interval  of  fifteen  minntes.  If  the  heat  is  sufficient 
to  induce  nausea  or  faintness,  it  is  more  likely  to  produce  the  desired 
eftect  of  relaxing  the  stricture.  Following  this  relief  an  attempt  at 
dilatation  should  be  made  as  described  in  the  preceding  section. 

If  these  expedients  fail,  the  bladder  may  be  aspirated  every  eight 
hours  for  one  day.  Then  the  patient  is  put  into  a  hot  bath  for  twenty 
minutes  and  a  final  attempt  made  to  introduce  a  filiform.  This  failing, 
the  stricture  may  be  fairly  considered  impassable. 

In  drawing;  the  urine  from  a  distended  bladder  it  is  well  not  to  re- 
move  more  than  500  c.c.  (.jxvj)  at  a  time.  If  there  is  more  than  this, 
draw  off  the  remainder  after  twenty  minutes.  Too  quick  emptying  of 
an  acutely  distended  1)1  adder  has  been  followed  by  hemorrhage,  collapse, 
and  even  sudden  death. 

5.  Impassable  Stricture. — Xo  stricture  (congenital  atresia  ex- 
cepted) is  impervious  unless  the  urethra  has  been  cut  across  and  all  the 
urine  escapes  behind  the  cut,  or  unless  the  urine  escapes  through  large 
fistulie.  If  a  drop  of  urine  can  pass,  the  stricture  is  pervious,  but  never- 
theless it  may  be  impassable  to  any  instrument,  or  to  any  skill  and 
patience  we  may  bring  to  bear  upon  it,  and  that,  too,  although  the  urine 
fiows  in  a  considerable  stream.  The  absence  of  retention  relieves  the 
surgeon  of  the  immediate  necessity  of  emptying  the  patient's  bladder  and 
gives  him  time  to  coax  the  stricture  into  admitting  an  instrument. 

How  far  the  surgeon  shall  continue  coaxing  the  urethra  before  re- 
sorting to  external  urethrotomy  without  a  guide  is  a  nuitter  to  be  decided 
on  the  merits  of  each  individual  case.  If  the  patient  has  had  retention 
before,  his  experience  then  will  aid  in  forming  a  judginent.  If  the  sur- 
geon is  acquainted  with  the  temper  of  the  urethra  and  the  character  of 
the  stricture  (resiliency,  traumatic  origin),  he  may  found  his  opinion 
on  such  previous  knowledge.  If  the  patient  is  difficidt  to  manage,  and 
there  is  fear  that,  once  relieved  from  his  present  necessity,  he  may  not 
submit  to  treatment,  it  is  a  kindness  to  take  advantage  of  his  misfortune 
by  insisting  upon  perineal  section  at  once,  thus  putting  him  in  the  way 
of  keeping  off  further  trouble  by  the  passage  of  a  large  instrument. 

But  external  perineal  urethrotomy  without  a  guide  is  a  difficult 
operation,  and  is  not  to  be  undertaken  unadvisedly.     1  f  it  is  the  patient's 
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first  retention,  if  ]\v  was  jm^-ionsly  ])assino-  a  fair-sized  stream,  and  if 
the  l)laddei"  is  not  already  too  full,  it  is  always  well  to  try  palliative 
measures.  But,  on  the  other  hand,  it  is  not  wise  to  fritter  away  time  to 
the  permanent  detriment  of  the  patient's  bladder  and  kidneys  wdien  a 
stroke  of  the  knife  would  solve  the  ditHculty. 

6.  Traumatic  and  Other  Resilient  Strictures. — Traumatic 
strictures  close  down  with  great  rapidity  and  are  very  rebellious  to 
treatment.  They  are  resilient.  When  dilated  ever  so  little  they  recon- 
tract  and  often  are  made  worse,  rather  than  better,  by  sounds.  Under 
such  conditions  dilatation  is  a  losing  game.  The  knife  must  be  used. 
When  the  scar  is  linear,  simple  perineal  section  will  suffice  to  render  it 
amenable  to  the  sound.  When,  as  is  often  the  case,  the  scar  is  annular 
and  fibrous,  all  the  scar  tissue,  both  on  roof  and  floor,  must  be  cut  away. 
The  urethral  wound  may  need  to  be  closed  by  suture  or  graft,  but  that 
does  not  signify:  the  scar  must  be  removed  at  all  costs,  since  it  never 
loses  its  retractile  quality,  and  simple  section  will  be  followed  by  a  re- 
contraction  almost  as  rapid  as  after  the  original  injury. 

Other  resilient  strictures  must  be  dealt  with  similarly. 

7.  Inodular  or  Indurated  Stricture. — Strictures  which  involve 
a  considerable  length  of  the  urethra,  masses  of  scar  whose  irregailarities 
can  be  felt  externally,  and  strictures  complicated  by  fistula  often  do  ill 
under  dilatation.  When  they  come  to  operation  they  may  perhaps  be 
improved  by  simple  section,  but  the  only  way  to  do  them  justice  is  to 
excise  the  urethral  roof  and  floor  and,  if  necessary,  to  fill  in  the  gap  by 
suture  or  graft. 

8.  Stricture  Complicated  by  Prostatitis  {Irritable  Stricture). 
— Strictures  classed  as  irritable  in  reality  present  no  peculiar  irritabil- 
ity in  themselves,  but  they  are  complicated  by  a  catarrhal  prostatitis. 
As  soon  as  the  point  of  the  sound  or  the  bougie  passes  well  through  the 
stricture  it  glides  over  the  prostatic  urethra,  the  really  irritable  point — 
though,  be  it  understood,  only  the  minority  of  strictures  complicated 
by  prostatitis  are  irritable — and  provokes  an  exacerbation  of  the  pros- 
tatic inflammation  or  a  sharp  chill.  When  such  a  complication  presents 
itself  the  simplest  solution  is  perineal  section;  but  this  is  not  always  es- 
sential. By  bracing  the  patient's  general  health,  by  employing  rather 
large  doses  of  hexamethylenamin,  by  using  the  utmost  gentleness  in 
sounding,  by  preferring  bougies,  which  are  less  violent  to  the  prostatic 
urethra  than  sounds,  or  else  blunt  sounds  whose  points  need  not  enter 
the  prostate  at  all,  and  by  treating  the  stricture  only  sufficiently  to  jvr- 
mit  local  treatment  of  the  prostatitis  until  the  latter  is  materially  im- 
proved— by  such  means  the  o])eration  nuiy  often  be  avoided. 

9.  Stricture  Complicated  by  False  Passage. — The  treat- 
ment for  a  fresh  false  passage  is  to  let  it  absolutely  alone  for  two  wrecks, 
if  the  i^atient  can  urinate,  and  is  in  no  pressing  ne^  of  relief.     Bbxid 
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will  flow  for  a  day  or  two,  then  pus  iov  a  few  dav.s,  and  at  tlio  end  of 
two  weeks,  in  favorable  cases,  the  passage  opened  by  the  instrnuient  will 
have  closed.  Occasionally  it  remains  o[)en,  sup})viratin!L!;  for  a  much 
longer  time.  The  gr(>at  danger  in  these;  cases  is  in  recommencing  in- 
strumenlation  too  soon,  entering  the  false  passage  before  it  has  healed, 
and  thus  keeping  it  open  indefinit(dy. 

In  avoiding  an  old  false  ])assage,  the  seat  of  chronic  su])i)uration,  its 
position  must  be  accurately  studied  out,  by  observing  at  what  ]ioint  in 
the  urethra  an  instrument  engages  in  it,  and  from  which  wall  of  the 
canal  (upper  or  lower  ^)  it  starts.  The  orifice  of  a  false  passage  once 
accurately  located,  may  be  subsequently  avoided  by  nuiking  an  effort 
to  present  the  beak  of  the  instrument  at  a  different  portion  of  the  canal 
when  passing  the  dangerous  point.  A  new  false  passage  does  not  grasp 
an  instrument  like  a  stricture,  and  in  this  way  can  often  be  distin- 
guished from  the  latter.  An  old  false  passage,  however,  so  far  as  its 
pathology  is  concerned,  is  a  traumatic  stricture.  It  has  hard  walls,  and 
the  sear  tissue  around  it  will  grasp  like  any  other  stricture,  thus  de- 
priving the  surgeon  of  a  very  valuable  means  of  deciding  whether  or 
not  he  is  in  the  strictured  canal  of  the  urethra. 

10.  Stricture  Complicated  by  Periurethritis.— Prophylaxis. 
• — 1^0  serious  disorder  is  more  entirely  preventable  than  urinary  in- 
filtration. Intelligent  treatment  of  the  stricture  and  early  incision 
of  all  foci  of  suppuration  about  the  perineal  urethra  would  suffice  to 
obliterate  the  condition.  But  even  passing  over  these  precautions,  there 
is  a  very  fair  proportion  of  cases  that  have  their  dumb  ague  for  days 
with  but  slight  local  symptoms  until,  finally,  they  bnrst  into  full  in- 
filtration, and  it  is  too  late.  A  careful  physical  examination  would  dis- 
close a  tender  perineal  mass,  tlie  proper  incision  of  which  might  save 
a  life. 

Radical  Treatment — There  is  no  sane  palliative  treatment  of  peri- 
urethritis and  its  complications.  The  simple  infiatnmatory  areas  should 
be  treated  by  methodical  soundings,  perhaps  aided  by  hot  sitz  baths 
and  leeches  to  the  perineum.  Under  such  a  course  they  rapidly  sup- 
purate or  disappear. 

Periurethral  abscess  re(piires  prom])t  evacuation  and  drainage  by 
median  perineal  incision.  The  urethra  should  be  o})ened  and  the  stric- 
ture cut.  In  dealing  with  small  abscesses  this  is  a  simple  matter.  Large 
ones  should  be  cut  and  drained  like  infiltraticms. 

Infiltration  of  urine  demands  immediate  and  radical  incision.  The 
patient's  life  is  entirely  in  the  surgeon's  hands.     Timorous  incision  is 

'  Guyon  states  that  he  never  met  a  false  passage  on  the  roof,  hence  advises  fol- 
lowing that  wall  of  the  urethra  to  avoid  it.  I  have,  however,  met  two  cases  of  false 
passage  on  the  roof,  as  shown  by  external  urethrotomy,  and  have  seen  one  other  with 
the  urethroscope. 
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the  palieut's  death-warrant.  The  infiltratx:'d  area  must  be  slit  open  from 
end  to  end.  jXeerotic  tissne  mnst  be  sacrificed  with  no  thonght  of  nl- 
tinuite  disfio-nration. 

11.  Stricture  Complicated  by  Prostatic  Abscess. — Perineal 
section  slionld  be  performed  innnediately ;  the  strictnre  cnt,  the  abscess 
drained. 

12.  Stricture  Complicated  by  Acute  Pyelonephritis.— The 
kidney  must  be  drained  either  by  a  retained  catheter  or  by  perineal  sec- 
tion. The  tube  should  remain  in  place  until  the  temperature  touches 
normal.     This  failing,  nephrotomy  is  required. 

13.  Stricture  Complicated  by  Fistula.— The  chief  aim  in  the 
treatment  of  fistula  is  to  remove  the  impediment  to  urination — in  most 
cases  to  dilate  the  stricture.  This  done,  every  simple  fistula  will  close 
itself;  but  as  long  as  the  urethra  is  obstructed  the  urine  will  seek  the 
freest  outlet — viz.,  the  fistula. 

Indurated  fistula  is  usually  associated  with  resilient  or  impassable 
stricture.  To  cure  it  all  the  scar  tissue  about  the  fistula  and  the  urethra 
must  be  excised  and  external  urethrotomy  performed. 

The  injection  of  a  concentrated  solution  of  hydrogen  peroxid,  which 
has  proved  so  eminently  curative  of  the  baffling  penile  fistula  (p.  228), 
may  also  prove  serviceable  for  the  cure  of  perineal  fistula.  Fistula 
with  loss  of  substance  requires  a  plastic  operation. 

Summary  of  Treatment  of  Stricture 

1.  Alkalies,  diluents,  and  rest  are  serviceable  in  some  cases  of  stric- 
ture; indispensable  if  there  be  any  serious  complication. 

2.  All  uncomplicated  strictures,  not  highly  irritable  or  resilient, 
should  be  treated  by  dilatation  wdth  soft  instruments  up  to  No.  15 
F.,  and  with  conical  steel  sounds  afterwards;  reintroductions  being 
made  every  fourth  day. 

3.  Until  well  acquainted  with  the  temper  of  a  given  stricture,  every 
sounding  should  be  preceded  by  hexamethylenamin,  followed  by  nitrate 
of  silver. 

4.  Dilatation  need  rarely  be  carried  beyond  the  caliber  of  the  nornud 
meatus. 

5.  Any  stricture  resisting  dilatation  must  be  cut. 

6.  For  the  pendulous  urethra,  internal  urethrotomy.  For  the  ])qv'i- 
neal  urethra,  external  urethrotomy  or  the  combined  oj^eration. 

T.  In  general,  anterior  stricture  of  the  urethra  is  curable,  deep 
stricture  of  the  urethra  incurable. 

8.  Impassable  stricture  without  retention  nuiy  usually  be  overcome 
with  filiform  bougies  by  time,  patience,  and  skill.  If  finally  proved 
impassable,  the  treatment  is  external  perineal  urethrotomy. 
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9.  Retention  is  treated  by  hot  baths;  these  failing,  by  aspiration,  or 
by  external  nrethi-otoniy  withont  a  guide. 

10.  Traniuatic  stricture  may  l)e  prevent(Ml  by  section  at  the  time  of 
injury.  Once  having  shown  its(df,  it  usually  re([uires  excision  for  a 
cure. 

11.  llesilient  and  inoduhir  strictures  arc  best  treated  by  excision. 

12.  Irritable  strictures  may  often  be  cured  withont  cutting. 

13.  Acute  inflanunatory  complications  usually  call  for  operation. 


CHAPTER    XXV 

THE    PKOSTATE:    ANATOMY,    PHYSIOLOGY— PKOSTATIC 
HYPERTKOPHY:   ETIOLOGY,   MORBID   ANATOMY 

ANATOMY 

The  prostate  iirpoa-Tara,  standing  before')  is  a  sexual  organ,  partly 
glandular,  partly  muscular,  lying  in  front  of  the  bladder  about  the 
prostatic  urethra  (Fig,  58), 

In  shape  the  prostate  is  an  irregular  truncated  cone.  It  has  been 
aptly  compared  to  a  horse-chestnut.  Its  apex  rests  against  the  posterior 
layer  of  the  triangular  ligament.  Its  base,  toward  the  bladder,  is 
pierced  above  by  the  urethra,  below  by  the  ejaculatory  ducts.  Its  up- 
per (anterior)  and  lateral  surfaces  are  rounded,  its  lower  (posterior) 
surface  presents  a  boss  on  each  side  of  the  median  line.  It  is  to  this 
lower  surface  particularly  that  the  title  heart-shaped  or  chestnut-shaped 
applies. 

The  diameters  of  the  prostate,  as  given  by  von  Frisch  ^  (and  Thomp- 
son ^)  are:  length,  33  to  45  mm.  (25  to  30  mm.)  ;  width  at  the  base, 
34  to  51  mm.  (32  to  40  mm.)  ;  thickness,  13  to  24  mm.  (20  to  25  mm.). 
Its  weight  is  16  to  20  grams.  In  position  it  is  8  to  12  mm.  below  the 
symphysis,  and  its  apex  is  30  to  40  mm.  from  the  anus.  Its  long  axis 
makes  an  angle  of  20  to  25  degi*ees  with  the  perpendicular. 

The  prostate  is  supported  by  the  pubo-prostatic  ligaments  and  the 
levator  prostatse   (anterior  fibers  of  the  levator  ani). 

It  is  fixed  in  its  relations  to  the  urinary  organs  by  the  urethra, 
which  pierces  it  from  base  to  ajiex,  as  well  as  by  the  decussation  of  its 
muscular  fibers  with  those  of  the  bladder  and  the  urethra.  It  is  sep- 
arated from  the  pubic  arch  above  and  in  front  and  from  the  rectum 
behind  by  a  loose  fascia  containing  the  large  prostatic  plexus  of  veins. 

The  prostate  is  composed  of  two  lateral  lobes  that  develop  inde- 
pendently during  the  first  half  of  intra-uterine  life,  and  then  become 
united  behind  the  urethra  by  the  so-called  posterior  commissure  (isth- 
mus, pars  intermedia),  at  the  same  time  covering  over  the  urethra 
by   a   thin   layer,    the   anterior   commissure.      In    the    adult    prostate 


*  Nothnagel's  Specielle  Path.  u.  Therap.,  1899,  xix,  ii,  iii,  4. 

*  "The  Diseases  of  the  Prostate,"  1883,  p.  5. 
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the  lateral  lobes  are  felt  as  bosses  on  ihe  uiidcr  surface  of  the  (tPiiaii, 

the  posterior  eoinmissure  as  the  groove  between  them.     The  so-called 

third  or  middle  lobe  and  the  prostatic  bar         ^       v: 

are    products    of    senile    and    inflannnatorv 

changes,   and  are  not  found  in   the  normal    ^ 

])i'()stat('. 

Structure. — On  scclion  I  he  prostate  is 
found  surrounded  by  a  dense  fibrous  eaj)- 
sulc  that  sends  thin  septa  inward  betweiMi 
the  glands  and  among  the  muscle  fibers. 
The  organ  itself  is  composed  mainly  of  un- 
striped  muscle  and  glandidar  elements. 
There  is  a  framework  of  connective  tissue 
which  contains  many  elastic  fibers.  Au- 
thorities are  curiously  at  variance  as  to 
the  relative  amount  of  muscular  and  glan- 
dular tissue  in  the  organ.  Thus  Kolliker 
(von  Frisch)  states  that  from  two  thirds  to 
three  fourths  of  the  organ  is  muscular, 
while  Riidinger  (ibid.)  says  that  the  glands 
occupy  from  one  third  to  four  fifths  of  the 
whole ;  finally,  Walker  insists  that  the  glan- 
dular substance  forms  five  sixths  of  the  or- 
gan.^ However  that  may  be,  it  is  acknowl- 
edged that  the  glands  are  densest  in  the 
lateral  masses  and  the  ])osterior  commissure 
(especially  its  upper  part),  while  in  the  an- 
terior connnissure  the  glands  are  few  or 
wanting  altogether. 

The  rjiusnda?^  tissue  is  arranged  in  so  ir- 
regular a  manner  that  no  two  observers  are  Fig.  58.  —  Ckoss  Sections  of 
agreed  as  to  its  exact  distribution.  Walker 
believes  that  the  ])r()static  muscle  is  so  ar- 
ranged as  to  compress  the  gland  as  a  whole, 
and  each  individual  lobule  of  it  in  particu- 
lar, but  is  not  calculated  to  compress  the; 
urethra.  This  view  is  in  accord  with  the 
fact  that  women — who  possess  no  prostate — 
have  complete  control  of  the  bladder  without  any  additional  muscle 
to  take  the  place  of  this  gland. 

The  glands  are  of  the  coni])ound  racemose  type  witli  columnar  epi- 
thelium, which  may  be  flattened  by  pressure.     Tliey  are  collected  into 


Prostate  in  a  Series  from 
Base  to  Apex.  (Morrow.)  V, 
urethral  orifice  of  bladder;  U, 
uretlira;  Vd,  vas  deferens;  F.v, 
vesiculip  seminales;  D,  ejacula- 
tory  duct;  Sp,  utricle;  .Sot  and 
Sve,  sphincter  vciicaj  internu.s 
and  sphincter  vesicae  extern  us; 
*,  muscular  septa. 


1  Johns  Hopkins  Bull.,  1900,  xi,  242. 
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lobules,  each  lobule  surrounded  by  a  layer  of  muscle  and  emptying  by  a 
duct  into  the  lateral  portions  of  the  floor  of  the  prostatic  urethra,  some 
behind  and  some  in  front  of  the  verumontanuin.  Walker  has  shown 
that  in  dogs  all  these  ducts  point  toward  the  orifices  of  the  ejaculatory 
ducts,  so  that  the  prostatic  secretion  is  mingled  with  the  semen  at  the 
moment  of  ejacndation.  The  lol)ules  of  glandular  tissue  are  chiefly  con- 
tained in  tlie  lateral  lobes  and  the  posterior  commissure. 

A  small  but  important  group  of  glands  lies  upon  the  floor  of  the 
urethra  within  tlie  gi-asp  of  the  sphincter.  It  is  from  the  hypertrophy 
of  these  glands  that  the  prostatic  middle  lobe  develops. 

The  Prostatic  Urethra — The  urethra  extends  from  the  bladder  down- 
ward and  forward  through  the  prostate,  so  that,  although  the  major  part 
of  the  gland  lies  below  and  behind  it,  the  urethra  emerges  quite  at  the 
center  of  the  ajxjx  of  the  prostate.  The  anatomy  of  the  prostatic  urethra 
has  already  been  described. 

PHYSIOLOGY 

The  prostate  is  the  sexual  heart.  It  has  nothing  to  do  with  urina- 
tion, and  is  quite  passive  during  this  act.^  But  toward  the  sexual  func- 
tion it  acts  as  a  muscle,  a  sensory  organ,  and  a  gland. 

As  a  muscle  it  acts  to  open  the  ejaculatory  ducts,  thus  permitting 
tiie  escape  of  the  semen  into  the  prostatic  urethra,  to  express  its  own 
secretion  into  the  prostatic  urethra,  and  probably  to  expel  it  into  the 
anterior  urethra.  The  accepted  function  of  the  verumontanum — viz., 
to  close  the  vesical  orifice  and  prevent  regurgitation  of  semen  into  the 
bladder- — has  been  denied  by  Walker. 

The  seat  of  sensation  in  the  prostatic  urethra  is,  perhaps,  through- 
out its  mucous  membrane,  but  more  probably  it  is  confined  to  the  veru- 
montanum. When  erection  has  been  stimulated  by  friction  of  the  glans 
penis  the  verumontanum  becomes  congested  and  irritated,  perhaps  by  a 
spinal  reflex,  perhaps  by  the  gradual  influx  of  semen  into  the  prostatic 
urethra,  and  ejaculation  results.  Thus  it  is  quite  logical  that  pollutions 
and  premature  ejaculations  should  be  caused  by  hypersensitiveness  in 
the  verumontanum,  and  should  be  curable  by  treatment  directed  toward 
blunting  the  sensitiveness  of  that  region. 

The  glandular  function  of  the  prostate  is  no  less  interesting.  Many 
investigators  confirm  the  observation  that  the  spermatozoa  are  innnobile 
in  the  testicle  and  the  seminal  vesicle.  This  immobility  is  in  part  due 
to  the  density  of  the  semen,  for  dilution  with  any  fluid  provokes  evidence 
of  life  in  these  microorganisms.     The  prostatic  secretion  performs  this 

^  For  the  various  aspects  of  this  disputed  question  consult,  besides  the  authors 
already  quoted,  Rehfisch,  Virchow's  Archiv,  1897,  cl.  111;  Finger,  Allg.  Wien.  med. 
Zeitung   1893,  xxxviii,  427,  439,  452. 
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function.  Bui,  besides  acting  as  a  simple  diluent,  it  adds  something  to 
the  semen  that  keeps  the  spermatozoa  alive  some  twenty-four  hours, 
whereas  other  diluting  Huids  keej)  them  alive  only  three  or  four  hours. 
The  secretion  of  the  prostate  is  a  thin,  tnrl)id  fluid  of  watery  con- 
sistence (not  ropy  or  sticky),  of  slight  acid  reaction,  and  of  seminal 
odor.     Jts  (pialitics  in  health  and  disease  have  already  been  described. 

PROSTATIC    HYPERTKOPHY 

The  true  nature  and  pathogenesis  of  hypertrophy  of  the  prostate  arc 
not  known.  We  can  only  describe  it  as  a  disease  of  the  latter  years  of 
life,  a  chronic,  noninflammatory  hyperplasia  of  all  the  tissues  of  the 
gland,  but  especially  of  the  epithelial  elements,  diffuse  in  its  character, 
and  subject  to  inflammatory  attacks  and  secondary  tibrous  metamor- 
phosis. 

ETIOLOGY 

Age — The  one  thing  known  about  the  etiology  of  prostatic  hyper- 
trophy is  that  it  occnrs  at  middle  age,  never  giving  any  trouble  before 
the  forty-fifth  year,  and  rarely  appearing  after  the  seventieth.  Al- 
though individual  cases  have  been  reported  at  the  ages  of  nineteen 
(Stretton),  twenty-five  (Englisch),  thirty-seven  (Thompson),  etc.,  the 
disease  cannot  be  looked  for  before  forty-five.  We  shall  see  that  the 
prostate  begins  to  hypertrophy  early  in  life,  yet  there  is  no  clinical 
evidence  of  any  such  change  until  many  years  later.  The  patients 
begin  to  suffer,  for  the  most  part,  betw^een  the  ages  of  fifty  and  sixty- 
five. 

To  explain  the  relative,  infrequency  of  hypertrophy  of  the  prostate 
after  the  seventy-fifth  year,  Thom])son  has  advanced  a  theory  that  the 
physiological  atrophy  of  old  age  makes  itself  felt  at  this  time  of  life,  so 
that  if  a  man  escape  until  then  he  is  all  the  more  likely  to  escape  there- 
after. This  senile  atrophy  does  not,  however,  promise  any  relief  to  the 
sufferer,  for  wdien  once  the  urinary  mechanism  has  been  upset  by  the  hy- 
pertrophy the  secondary  phenomena  cannot  be  alleviated  by  any  slight 
atrophy  of  old  age. 

Frequency — According  to  Thompson's  figures,  34  per  cent  of  men 
reaching  the  age  of  sixty  have  enlarged  prostates,  and  less  than  half  of 
these  (15  per  cent  to  16  per  cent  of  the  whole)  suffer  from  the  disease. 
Many  authors  give  far  higher  estimates.  Thus  Johnson,'  in  examin- 
ing the  prostates  of  360  men,  found  hypertrophy  present  in  70  per  cent, 
yet  only  16  per  cent — Thompson's  own  estimate — suffered  from  the 
disease. 

'  Internat.  Jour,  of  Surgery,  1899,  xii,  98. 


284  PROSTATIC  HYPERTROPHY 

The  size  of  the  liypertrophy  bears  no  relation  to  the  age  of  the  pa- 
tient, nor.  as  we  shall  see,  to  the  symptoms. 

Pathogenesis. — Thongh  no  satisfactory  theory  has  yet  been  advanced 
to  account  for  hypertrophy  of  the  prostate,  many  ingenious  suppositions 
liave  had  ardent  defenders,  and  so  require  at  least  a  brief  notice. 

1.  Arteriosclerosis  (Guyon,^  Launois"). — The  lesion  of  the  pros- 
tate is  supposed  to  be  only  part  of  a  series  of  senile  changes  affecting  the 
whole  urinary  tract  and   associated  with  general   arteriosclerosis. 

Casper  ^  and  Motz  "*  overthrew  this  theory  by  showing  that  sclerosis 
could  exist  without  hypertrophy,  and  hypertrophy  without  sclerosis. 
The  association  of  the  two  appears  to  be  purely  fortuitous. 

2.  Fihro-niyoma  (Velpeau  ^). — Velpeau  suggested  that  there  exists 
a  biological  analog;)^  between  the  prostate  and  the  uterus,  and  a  histo- 
logical analogy  between  fibro-myoma  of  the  uterus  and  hypertrophy  of 
the  prostate.  Thompson  ^  amplified  and  defended  the  theory,  and  it 
has  received  additional  weight  by  the  alleged  effects  of  castration  upon 
uterine  myoma  and  prostatic  hypertrophy. 

This  theory  has  been  exploded  by  the  modern  recognition  of  the  fact 
that  the  prostate  is  analogous  to  the  uterus  neither  in  development,  in 
structure,  nor  in  function,  and  that  the  hypertrophied  prostate  is  not 
fibro-rnyomatous,  but  adeno-fibromatous. 

3.  Sexual  Senility  (White  '^). — "  The  function  of  the  testis,  like 
that  of  the  ovary,  is  twofold — the  reproduction  of  the  species  and  the 
development  and  preservation  of  the  secondary  sexual  characteristics  of 
the  individual.  The  need  for  the  exercise  of  the  latter  function  ceases 
wdien  full  adult  life  is  reached,  but  it  is  possible  that  the  activity  of  the 
testis  and  that  of  the  ovary  in  this  respect  do  not  disappear  coincidently, 
and  that  hypertrophies  in  closely  allied  organs  like  the  prostate  and 
uterus  are  the  result  of  this  misdirected  energy."  The  facts  adduced 
by  White  cannot  be  denied;  but  his  theory,  based  upon  the  false  pro- 
stato-uterine  analogy  and  the  implied  power  of  the  testicle  to  cause 
hypertrophy  of  the  prostate  and  devised  to  defend  the  cause  of  castra- 
tion as  a  remedy  for  hypertrophy  of  the  prostate,  is  an  assumption  not 
borne  out  by  the  facts. 

4.  Congestion. — A  chronic  congestion  of  the  gland  has  been  consid- 
ered by  many  the  chief  predisposing  cause  of  prostatic  hypertrophy. 
Many  varieties  of  congestion  have  been  insisted  upon.     Some  authors 

'  Guyon's  Annales,  1885,  iii,  148. 

^  "  Dc  I'appareil  urinaire  des  vieillards,"  Paris,  1885. 

^  Virchow's  Archw,  1891,  cxxvi,  139. 

*  "Structuro  histologiciue  tie  I'hypertrophio  de  la  prostate,"  Paris,  1896. 

'  "  Logons  orales,"  Paris,  1841,  iii,  478. 

»  "On  the  Diseases  of  the  Prostate."     Fourth  edition,  1873,  p.  53. 

'  Annals  of  Surgery,  1893,  xviii,  152. 
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inr'riiiiinntc  a  jiolvlc  congestion,  siieli  as  is  canscd  by  gormandizing  and 
a  scdentarv  life,  and  expressed  by  licniorrlmids.  Others  insist  u})<m 
clironie  nn^tliritis  or  sexnal  excess;  and  a  tew  would  e\'en  blame  a  too 
strict  continence. 

Young  has  noted  that  most  of  his  patients  were  married  men. 

5.  Infiammntion. — The  neoplastic  ilieury  of  ])rostatic  hypertrophy 
is  so  immediately  snggested  by  the  very  appearance  of  the  enlarged 
gland — which  seems  to  be  full  of  tumors — that  it  has  not  been  sericjusly 
questioned  until  recent  years.  Since  the  time  of  Griffith,  indeed,  we 
have  known  that  the  so-called  myoma  of  the  prostate  was,  in  fact, 
fibroma,  or  adeno-fibroma,  and  strict  thinkers  have  always  recognized 
that  the  prostate  was  not  the  analogue  of  the  uterus,  and,  there- 
fore, the  adeno-fibromatous  gland  not  comparable  to  the  fibromatous 
uterus. 

But  these  small  differences  sink  into  insignificance  in  the  light 
throwai  ujjon  the  subject  by  Ciechanowski's  ^  observations.  This  Polish 
pathologist  has  proven  that  the  so-called  hypertrophy  of  the  prostate 
gland  is  not  due  to  a  neoplastic  formation ;  that  the  senile  changes  in 
the  prostate — whether  they  be  atrophy  or  hypertrophy — are  essentially 
the  same ;  that  these  are  due  to  obscure,  inflammatory  processes  originat- 
ing in  the  stroma  of  the  gland ;  and  that  the  so-called  adenomata  and 
fibromata  are  secondary  changes  due  to  the  dilatation  of  gland  ducts 
and  acini  whose  mouths  are  obstructed. 

These  revolutionary  doctrines  have  been  confirmed  by  Greene  and 
Brooks  ^  and  Crandon,^  and  indirectly  by  Rothschild,^  and  have  not 
been  controverted. 

It  is  impracticable  here  to  go  into  the  details  of  the  theory,  since 
this  is  a  very  complex  matter.  It  need  only  to  be  observed  that  the  great 
majority  of  prostates  of  men  at  middle  age  show  evidences  of  chronic 
inflammation  of  the  stroma.  If  these  areas  of  chronic  inflammation  are 
situated  chiefly  in  the  periphery  of  the  gland,  their  tendency  is  to  com- 
press it  and  to  cause  prostatic  atrojihy.  If  located  near  the  urethra, 
such  areas  of  inflammation  may  surround  and  obstruct  any  or  all  of 
the  efferent  ducts  of  the  ]irostate.  When  this  occurs  the  ducts  behind 
the  obstruction  dilate,  and,  inasmuch  as  these  ducts  i-un  iu  a  crescentic 
manner  and  their  tendency  to  dilate  is  restrict(Ml  by  the  dense,  fibrous 
capsule  of  the  prostate,  they  become  somewhat  distended  by  the  products 
of  secretion,  forming  the  small  cysts  (Fig.  00)  that  are  seen  through- 
out the  hypertrophied  prostate,  but  they  tend  more  particularly  to  flat- 


*  "So-called   Prostatic   Hypertrophy,"  translation  edited   by  Dr.   R.   H.  Greene, 
1903. 

^  Jour.  Am.  Med.  Ass'n,  1902. 
'  Annals  of  Surgery,  1902. 

*  Centralblatt  f.  d.  Krankheiten  d.  Ham-  u.  Sexunl-organe,  1904. 
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ten  out  and  to  curve  around  islands  of  glandular  and  muscular  tissue. 
These  islands,  varvinc;  in  size,  may  thus  become  almost  completely  en- 
capsulated by  the  dilated  duct. 

Such  are  the  pseudo-adenomata  which  secondary  fibrous  changes  re- 
sulting from  further  inflammation  may  transmute  into  fibromata. 

The  Effect  of  Gonorrhea. — C^iechanowski  notes  the  fact  that  the 
underlying  stroma  changes  found  by  him  in  the  prostates  of  old  men 
are  the  same  as  those  found  by  Casper  in  the  prostates  of  young  men 
who  had  suffered  from  gonorrheal  prostatitis.  Hence  the  inevitable 
corollary  that  perhaps  the  hypertrophy  of  old  age  is  due  to  the  gonorrhea 
of  youth.  This  suggestion,  tentatively  set  forth  by  Ciechanowski,  has 
been  seized  upon  by  several  writers  as  an  unavoidable  inference,  and  is 
by  them  flaunted  to  the  great  shame  of  a  large  and  respectable  army  of 
prostaties. 

In  order  to  test  this  theory  from  the  clinical  side,  I  have  collected  ^ 
the  histories  of  a  great  number  of  men  who  have  reached  the  age  of 
fifty  after  having  suffered  prolonged  attacks  of  chronic  gonorrhea,  and 
cannot  find  that  they  show  any  special  tendency  to  suffer  from  prostatic 
hypertrophy.  This,  taken  in  connection  with  the  fact  that  every  estab- 
lished genito-urinary  practitioner  can  call  to  mind  many  prostaties  who 
— he  may  be  morally  certain — never  had  gonorrhea,  seems  to  establish 
the  fact  that  this  underlying  prostatic  sclerosis  is  not  necessarily  gon- 
orrheal, but  may  be  due  to  the  congestion  of  sexual  excess  or  of  con- 
tinence, to  gonorrhea,  or  simply  to  advancing  years.  Where  chiefly  to 
lay  the  blame  we  do  not  know ;  in  the  meanwhile  let  charity  temper  our 
provisional  conclusions. 

It  seems  probable  that  whatever  conclusion  is  reached  in  this  obscure 
matter  will  be  based  upon  the  fact  that  the  prostate  tends  to  undergo 
retrograde  changes  with  cessation  of  its  sexual  function,  as  do  the  uterus 
and  the  female  breast.  How  far  prostatic  hypertrophy  will  be  found 
attributable  to  this  normal  involution,  and  how  far  the  congestion  of 
sedentary  life,  to  the  inflammations  of  youth,  and  to  the  congestion  of 
sexual  excess,  the  future  must  determine. 

MORBID    ANATOMY 

Microscopic  Changes. — There  are  three  general  types  of  hyper- 
trophied  prostates — a  diffuse,  soft,  "  adenomatous "  type,  a  diffuse, 
hard,  fibrous  type,  and  a  type  characterized  by  the  growth  of  encap- 
sulated tumors  within  the  gland.  No  given  example  of  hypertrophy  ad- 
heres strictly  to  any  one  type ;  indeed,  it  is  the  rule  to  find  all  three 
types  existing  in  different  parts  of  the  specimen :  in  one  place  a  diffuse, 

»  Jour.  Am.  Med.  Ass'n,  1904,  XLIII,  1S7. 
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soft  onliirgcnioiil,   in  aiiotlicr  di'iise  masses  of  fil)roiis  tissue,   and   scat- 
tered everywhere  enucleable  tumors,  lari^e  and   small,  the  larger  ones 
(Figs.    59,   60)    complex   in 
structure. 


Fig.    59.  —  Adenoma    Enucleated 

FROM  A  HyPERTROPHIED  ProSTATE. 


Fig.  60.  —  Section  of  a  Large  Prostatic  Ade- 
noma, Showing  its  Composite  Character. 


These  changes  are  due,  as  we  have  seen  in  the  preceding  paragraphs, 
to  chronic  interstitial  fibrosis  of  the  prostate ;  and  however  descriptive 
the  terms  adenoma  and  fibroma  may  be  in  this  connection,  we  must 
remember  that  in  using  them  we  do  not  refer  to  true  neoplasms,  but  to 
the  pseudo-neoplasms  resulting  from  inflammation  of  the  gland  and  ob- 
struction of  its  ducts. 

To  describe  the  various  changes  encountered  in  the  tissues  of  the 
hypertrophied  prostate  would  require  pages  of  pathologic  detail,  inter- 
esting only  to  the  special  student,  and  already  accessible  in  the  works  of 
Ciechanowski,  Grec-ne  and  Brooks,  and  Crandon. 

Diffuse  Soft  Hypertrophy — This  represents  a  general  distribution  of 
obstructed  duets  and  of  dilated  ducts  and  acini.  The  cut  surface  is  soft 
and  bulging,  dotted  with  cystlike  spots  filled  with  hard,  yellow  concre- 
tions, or  softer,  inspissated  prostatic  secretion.  The  microsco])e  shows 
ducts  and  alv('<»li  widely  dilated,  their  epithelium  flattened,  their  lumen 
filled  with  desquamated  epithelial  cells  and  detritus,  sometimes  witii 
pus.  Careful  examination  of  serial  sections  often  reveals  the  point  of 
constriction  where  a  duct  is  strictured  by  interstitial  infiltration  about 
it  and  dilated  beyond. 

Fibrous  Hypertrophy — Here  the  cut  section  is  hard  and  fibrous, 
though  scattered  traces  of  soft  hypertrophy  may  be  seen.  The  micro- 
scope shows  masses  of  scar  tissue,  into  which  the  soft  "'  adenomatous  " 
tissue  has  been  transformed  by  inflammation.  Clinically,  therefore, 
fibrous  hypertrophy  may  be  regarded  as  "  adenomatous  "  hyiiertrophy 
scarred  by  prostatitis. 
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Pseudo-adenoma — 'rii(>  jjscudo-adenoiiiala  so  consfantlv  found  in  the 
Hiicd  ])rostat(',  wlictlun'  liy])ortrophied  or  not,  arc  due  to  the  excessive 
dihitation  of  a  hirge  (hict  wliieh,  running  normally  in  a  curve  and  forced 
to  increase  this  curve  as  it  enlarges,  finally  almost  completely  encircles 
a  portion  of  gland  tissue  which  has  undergone  soft,  hard,  or,  as  in  Fig. 
;')!),  psendo-adenoniatous  hvpertrophy. 

Macroscopic  Changes. — Inasmuch  as  the  hypertrophy  may  con- 
cern any  or  every  part  of  tlie  organ,  a  number  of  varieties  of  hyper- 
trophy exist  and  may  be  tabulated  as  follows : 


Thomp- 
son.1 

Pr^dal.2 

Desnos2. 

Motz.3 

Watson.4 

Total. 

Total 
hyper- 
trophy. 

fGeneral 

74 
19 

i9 

5 
3 
3 

7 
23 

15 

19 

17 
.5 

12 
14 

8 

1 

5 

2 

10 

i 

14 

4 

"9 
2 
1 

120 

Notably  median 

43 

Notably  lateral 

.Notably  unilateral 

5 
26 

194 

Partial 
hyper- 
trophy. 

Lateral  only 

Anterior  commissure  only. . 
All  but  the  median  lol)e. . .  . 

Median  only 

Median  and  unilateral 

Pedunculated  tumor 

46 
3 
3 

42 
3 

1 

98 

123 

64 

,48 

27 

30 

292 

This  table  shows  that  all  parts  of  the  gland  were  involved  in  65  ]3er 
cent  of  the  cases,  while  at  least  one  lateral  lobe  was  enlarged  in  84 
per  cent,  both  in  83  per  cent.  Hence,  in  84  out  of  every  100  cases  the 
prostatic  enlargement  may  be  diagnosed  by  rectal  touch.  My  own  clin- 
ical observation  would  lead  me  to  put  the  percentage  even  higher.  Des- 
nos's  cases  of  hypertrophy  ranged  in  weight  from  23  to  85  grams  (the 
normal  prostate  weighs  20  grams).  Much  larger  tumors  are.  occasion- 
ally met  with,  but  in  the  usual  run  of  cases  the  prostate  is  much  smaller 
tlian  a  mandarin  orange. 

The  most  notable  changes  associated  with  hyiiertrophy  of  the  pros- 
tate are  (1)  bulging  of  the  posterior  surface  of  the  gland,  (2)  elevation 
of  the  urethral  orifice,  (3)  production  of  a  middle  lobe,  and  (4)  leng-th- 
ening  and  distortion  of  the  prostatic  urethra. 

1.  Posterior  Enlargement — We  have  seen  that  in  a  large  proportion 
of  cases  the  lateral  lobes  of  the  prostate  are  enlarged.  Such  an  enlarge- 
ment may  always  be  felt  by  rectal  touch.  The  examining  finger,  in- 
stead of  impinging  upon  a  scarcely  perceptible  organ,  encounters  a  large 


'  Op.  cit.,  p.  39.  ^  Desnos,  "Maladies  dcs  voies  urinaires,"  1898,  p.  386. 

^  Op.  cit.  *  "Operative  Treatment  of  the  Hypertrophied  Prostate,"  1888. 
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iiins^^,  pcrliajjs  the  siz(M)f  ;i  pluiii  m-  ;i  iii;iii<l;ii'iii  oraiiiic,  jx'rliaps  so  much 
('nhiri;('(l  that  its  upper  border  cannot  be  reached.     To  estimate  the  size 
of  the  growth  tlie  Hnger  is  swept  over  it  from  side  to  side,  into  the  sulci 
between  it  and  the  hiteral  wall  of  the  rectum,  and,  if  possible,         .'-"Ps 
over   the   to])   of   tlu^   tuuior.        y.^  -  ^'      ^^ 

Its   ]n"ojectioii    uiav    thus    be 
fairly  estimated  and  its  ii'cii- 

eral    character    of    ehisticity  l    '^^^^^^Hb^  i 

or  hardness  determined.     In   ;    ^^^^^Hpik  m 

shape  the  mass  is  nsnally 
quite  glohular.  It  may  be 
furrowed  down  the  center, 
showing  that  the  overgrowth 
has  chiefly  affected  the  two 
lateral  lobes,  but  has  spared 
the  posterior  commissure. 
One  lohe  may  be  more  hy- 
])ertrophied  than  the  other. 
Small  phleboliths  may  be 
felt  upon  the  gland,  or  hard 
athi 


Fig.  G1. — Bilateral  Hypertrophy 
OF  THE  Prostate  without  Me- 
dian Enlarc.ement. 

2.  Elevation  of  the 
Urethral  Orifice. — When 
bladder  and  })rostat(^  are 
normal,  the;  urethral  orifice 
practically  lies  on  the  same 
level  as  the  trigone  and  the 
floor  of  th(>.  blachh'r.  i)Ut 
every  form  of  ])rostatic  hy- 
pertrophy disturbs  this  re- 
lation. If  tlu^  growth  is 
purely  lateral,  whether  on 
one  or  both  sides,  the  tumor 
lifts  a  fold  of  mucous  mem- 
brane at  the  U7"ethral  orifice 
(Fig.  65).  If  there  is  gen- 
eral hypertrophy,  the  posterior  commissure  projects  upward  into  the 
bladder,  pushing  the  urethra  before  it  and  forming  the  so-called  bar 
20 


Fig.  62. — General  Hypertrophy  of  the  Pros 
TATE,  the  Median  and  L.\teral  Lobes  Form 
iNG  a  Single  Mass. 
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at  ihc  neck  of  the  hiadder  (Figs.  (U?,  (i7).     Tli(>  fhlnl  lobe  (Fig.  08) 
acts  iu  the  same  way.      Fiiiallv,   the  chronic   i)()sterior   urethritis,   so 

often  met  with  in  this  dis- 
ease, may  cause  a  true  con- 
Ira  el  ure  of  the  neck  of  the 
bladder  (p.  325),  with  in- 
creased elevation  of  the  ure- 
ihral  orifice.^ 

In  order  of  clinical  fre- 
quency the  causes  of  eleva- 
tion of  the  urethral  oritice 
are :  ( 1 )  Bar  and  contrac- 
ture with  about  equal  fre- 
quency, (2)  the  third  lobe, 
and  (3)  rarely,  the  lifting 
of  the  orifice  between  lateral 
projections. 

3.  The  Third  or  Middle 
Lobe. — This  term  is  loosely 
used    to    indicate    any   pro- 


FiG.  63. — General  Hypertrophy  op 
THE  Prostate,  with  Relatively 
Slight  Median  Enlargement  in 
THE  Form  of  a   Bar. 

jection  into  the  bladder,  lie 
it  bar  or  tumor.  Properly 
speaking,  the  middle  lobe  of 
the  prostate  is  a  distinct  out- 
growth from  the  neck  of  the 
bladder  or  from  the  floor  of 
the  prostatic  urethra  (Fig. 
64).  This  tumor  springs 
from  the  posterior  commis- 
sure of  the  gland,  and  was 
supposed  to  originate  within 
it.  But  .Tores  -  showed  that 
"  its    first    beginning    occurs 


Fig.  64. — Peduncul.'VTEd  Median 
Enlargement. 


»  Rochet  ("Traits  de  la  dysurie  senile,"  Paris,  1899)  gives  some  space-to  the  consid- 
eration of  those  unusual  forms  of  hypertrophy  in  which  the  upper  lobe  is  chiefly  affected, 
and  there  is  no  elevation  of  the  urethral  orifice.  Such  a  case  was  also  illustrated  iu  the 
previous  edition  of  this  treatise. 

^  Virchow's  Archiv,  1894,  CXXIX,  224. 
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ill  tlic  accvssorv  prostatic  i;Iaii<Is  which  lie  just  iiiidcr  tlio.  iiiucoiis 
iiiciiihraiic,  and  the  |)n)j('cl  ion  into  1  he  hhuhlcr  is  due  at  first  to 
th(!   liy]K'rlro]ihy  cd'   these   ah>iie/'      Later,    (he   hy |iei-tro])hy  of  the  pars 


Fig.  65. — Sagittal  Skction  of  Fig.  01. 


Fig.  66. — Sagittal  Section  of  Fig.  62. 


Fig.  07. — Sagittal  Section  of  Fig.  63. 


Fig.  OS. — Sagittal  Section  of  Fig.  64. 


Figs.  65-68  Represent  the  Obstructive  Conditions  Present  in  Prostatism.  Normal 
Bladder  and  Prostate  in  Dotted  Lines.  Pathologic  Conditions  in  Stipple. 
Twice  the  bladder  was  thinned  and  dilated,  twice  concentrically  hypertrophied. 


intermedia  usually  forms  the  base  of  the  tumor  witli  tlio  tliird  lobe  as  its 
apex.     These  outlying  glands  are  usually  situated  at  th(>  urethral  orifice 
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iiioniliriUic  Mild 
istlinms  of  the 


ictwccii  the  circular  fibers 
I )r( (State  "  ( Alexander  ^ ) . 
There  are  a  few  similar 
i;laiids  lying  along  the 
floor  of  the  urethra,  and 
(ccasionally  these  become 
hypertrophied  and  form 
projections  in  the  floor 
of  the  nrethra  itself. 
The  middle  lobe  is  rare- 
ly more  2  em.  in  diam- 
eter. It  will  be  observed 
that  some  median  en- 
largement is  noted  in  81 
per  cent  of  the  tabulated 
cases. 

4.     Lengthening    and 


Fig.  69. — Section  of  Hypertrophied  Prostate. 
Compare  urethral  curves  in  Figs.  69  and  70. 


Distortion  of  the  Pros- 
tatic Urethra. — The  pros- 
tatic urethra  is  altered  in  length,  size,  and  curve  (Figs.  65-70).  The 
urethra  is  always  lengthened  by  the  increased  size  of  the  prostate, 
whether  the  hypertrophy  be 
general  or  circumscribed. 
But  the  lengthening  of  the 
canal  is  not  very  great,  un- 
less there  is  a  middle  lobe 
or  a  prostatic  bar  to  be  sur- 
mounted before  the  bladder 
is  reached.  This  is  an  im- 
portant point  in  relation  to 
])rostatectomy,  since  a  long 
urethra  means  that  a  great 
deal  of  tissue  must  be  re- 
moved to  enable  the  bladder 
to  empty  itself,  while,  if  the 
urethra  does  not  exceed  21 
cm.  (8^  inches)  in  length,  a 
mere  incision  with  the  cautery 
will  set  things  right  in  most 
eases  (p.  323). 

The  urethra  is  dilated  chiefly  by  the  growth  of  the  lateral  lobes  which 
enlarge  on  each  side  of  it  and  spread  it  out  on  a  vertical  plane,  so  that. 


Fig.  70. — Section  of  Normal  Prostate. 


1  Med.  Record,  1899,  LVI,  982. 
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from  bciiip;  a  transverse  slit,  it  is  altered  to  a  vertical  one,  witii  }X'.rlia])s 
a  curve  to  one  side  or  the  other,  where  a  ])r<)jc.ction  in  one  lobe  fits  into 
a  depression  in  its  fellow  of  the  opposite  side.  The  dilatation  may  be 
so  great  that  an  ordinary  sound  can  be  rotated  quite  freely  within  the 
canal,  thus  giving  the  false  impression  that  the  bladdcn-  lias  been  reached. 
The  curve  of  the  urethra  is  lengthened.  That  is,  its  internal  orifice  is 
carried  upward  and  backward,  and  the  canal,  instead  of  having  the 
short  normal  curve,  sweeps  in  a  curve  of  much  longer  radius,  a  curve 
that  will  not  transmit  the  ordinary  steel  sound,  but  requires  special  in- 
struments with  the  long  prostatic  curve  (Fig.  70).  The  urethra  is 
further  deformed  by  the  presence  of  the  bar,  behind  which  the  canal 
forms  a  distinct  pouch,  or  by  the  projection  into  it  of  tumors  from  the 
various  lobes,  notably  the  middle  lobe,  which  sometimes  blocks  the  way 
completely  after  the  fashion  of  a  ball  valve,  or  may  allow  the  urethral 
current  to  flow  in  one  or  two  streams  at  either  side  of  its  base. 

Pathological   Physiology    and    Secondary   Mokbid    Changes 

Retention,  Congestion,  Inflanunation — these  are  the  Fates  of  the 
prostatic. 

Retention. —  The  causes  of  retention  of  urine  are  to  be  found  both 
in  the  jimstate  and  in  the  bladder.  The  prostate  is  primarily  at  fault. 
I  do  not  remember  to  have  seen  retention  of  urine,  whether  complete  or 
incomplete,  in  any  prostatic  who  had  not  some  obstruction  at  the  neck 
of  his  bladder,  some  elevation  of  the  urethral  orifice  (whether  such  ele- 
vation was  absolute  or  merely  relative  to  the  bladder),  by  bar,  middle 
lobe,  or  contracture  of  the  neck  of  the  bladder.  These  changes  about 
the  urethral  orifice  disturb  its  physiological  relation  to  the  bladder. 
When  in  the  act  of  ui-ination  the  l)ladder  contracts,  it  forces  the  urine 
over  the  jirostatic  bar  with  gi-eat  difficulty;  it  is  overstrained.  To  esti- 
mate the  effects  of  this  strain,  the  condition  of  the  bladder  at  this  time 
of  life  must  be  borne  in  mind.  In  the  child  the  organ  is  ovoidal  with 
the  sliar^ier  end  at  its  neck;  it  has  no  floor.  But  as  adult  life  is  reached 
it  settles  down  into  the  pelvis.  Its  trigone  becomes  more  and  more 
horizontal.  It  acquires  a  floor.  As  age;  advances  it  tends  to  sag  more 
and  more.  In  the  female  it  bulges  down  until  it  forms  a  cystocele. 
But  in  the  male  the;  bladder  neck  is  su])ported  by  the  urethral  and  pros- 
tatic attachments  to  the  pubes,  and,  as  the  bladder  sags,  it  thus  tends  to 
pouch  behind  the  prostate,  the  trigone  swings  around  until  it  forms  the 
anterior  incline  of  this  pouch — the  has  fond,  as  the  French  call  it. 
While  there  may  be  some  has  fond  without  pros-tatic  hyj^iertrophy,  with- 
out obstruction  of  the  urethra,  such  a  has  fond  has  no  clinical  sig- 
nificance. But  when  there  is  urethral  obstruction,  with  an  extra  strain 
upon  the  bladder,  and  heightened  vesical  tension  at  a  time  of  life  when 
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till*  nmst'lcs  are  iKM'oiiiiiii;'  tihrotic  and  losing  their  energy,  the  result  is 
a  relatively  rapid  pouching  of  the  floor  of  the  bladder,  a  general  weak- 
ening of  its  ninscle,  and  an  inability  of  the  organ  to  empty  itself  com- 
])letely.  The  ha,s  fo7id  is  never  dry ;  there  is  always  some  urine  left  in 
the  bladder;  in  short,  there  is  partial  retention  of  nrine.  It  is  as  though 
the  bla(ldi?r  were  a  tank  with  the  outlet  upon  one  side  instead  of  at  the 
bottom.  However  often  the  water  is  allowed  to  drain  off  from  the  tank 
none  of  its  contents  below  the  level  of  the  outlet  pipe  can  escai)e  and  the 
tank  cannot  be  completely  emptied. 

As  a  result  of  this  vesical  derangement,  and  l^ecause  of  the  low  vital- 
ity of  its  dilated  and  inflamed  parenchyma,  the  prostate,  perhaps  still 
bearing  the  scars  of  ancient  battles  with  the  gonococcus,  is  very  subject 
to  attacks  of  acute  congestion.  A  Christmas  dinner,  an  exposure  to 
cold,  particularly  of  the  legs,  a  slight  alcoholic  excess,  may  bring  on 
acute  congestion  in  a  prostate  that  has  given  no  previous  trouble.  The 
patient  may  have  bad  a  little  retention  of  urine  quite  unconsciously, 
until  some  day  his  acute  congestion  comes  and  he  cannot  pass  water. 
Perhaps  he  succeeds  in  relieving  himself  by  dint  of  hot  baths  and  strain- 
ing; perhaps  his  urine  has  to  be  drawn  from  him.  The  attack  may  be 
lasting,  or  transitory,  it  may  or  may  not  terminate  in  inflammation ;  in 
any  case,  it  causes  a  temporary  complete  I'etention  of  urine,  increases  the 
chronic  partial  retention,  and  enhances  the  effects  of  this  retention  upon 
the  upper  urinary  organs.  And  the  constant  pressure  of  the  retained 
urine  produces  in  turn  a  chronic  congestion  of  the  prostate. 

The  Bladder.^ — The  bladder  changes  due  to  retention  are  all  of  an 
evil  character,  though  some  of  them  have  the  appearance  of  compen- 
satory hy])ertrophy.  Infection  plays  so  large  a  part  in  these  changes 
that  they  are  better  grouped,  with  the  lesions  of  urinary  infections 
(p.  :5;5;V). 

The  Ureters  and  Kidneys — After  the  bladder  has  begun  to  feel  the 
effects  of  its  futile  struggle,  and  is  undergoing  the  changes  just  noted, 
the  upper  urinary  organs  feel  the  distention.  The  ureters  begin  to 
dilate,  first  at  their  vesical  orifices,  then  higher  and  higher  up.  In 
places  they  attain  two  and  three  times  their  normal  size.  Next,  the  renal 
pelvis,  Avitli  the  surrounding  kidney  substance,  gives  way  before  the 
e\er-increasing  pressure.  A  hydronephrosis  or  a  pyonephrosis  is  estab- 
lished, and  the  renal  parenchyma  slowly  and  silently  atrophies. 


CHAPTER    XXVI 

SYMPTOMS,   DIAGNOSIS,   AND   PROGNOSIS    OF   PROSTATIC 

HYPERTROPHY 

SYMPTOMS 

The  cardinal  ajmptoms  of  prostatic  hypertrophy  arc  frcqucncjj  of 
urinatio7i,  chiefly  by  night,  difficulty  in  urination,  and  (Irit)hlin(j  from 
overflow,  irritation,  or  incontinence. 

Frequency  of  Urination  {Pollahiuria). — Nocturnal  frecjuency 
of  urination'  is  almost  pathognomonic  of  hypertrophy  of  the  ]-)rostate. 
That  the  nrine  is  passed  too  often  is  dne  to  the  congestion  of  bla<hler  and 
prostate,  which,  as  a  rnle,  makes  them  sensitive  to  a  less  distention  than 
when  in  their  normal  state.  Increase  in  local  irritability  plays  the 
chief  part  in  cansing  this  poUakiuria. 

Nocturnal  polyuria  is  in  no  way  related  to  the  qncstion  of  residnnm. 
The  noctnrnal  polynria,  which  these  cases  also  often  manifest,  is  more 
an  evidence  of  failing  vital  force  than  of  dilatation  or  congestion  of  the 
kidney.  Indeed,  congestion  of  the  kidney  is  more  likely  to  prodnce 
diminntion  than  increase  of  nrinary  flow.  The  polynria,  if  present, 
seems  to  be  uniformly  distributed  throughout  the  night;  not  so  the 
pollakiuria,.  of  whicli  a  distinct  feature  is  its  tendency  to  increase 
toward  morning.  The  urinary  intervals  shorten  as  the  night  wanes, 
so  that,  wliilc  the  early  hours  of  the  night  may  be  passed  in  comiDarative 
comfort,  the  morning  hours  are  constantly  disturbed. 

Diurnal  frequency  is  at  first  represented  only  by  tlie  repeated  efforts 
necessary  to  empty  the  bladder  when  the  patient  arises  for  the  day. 
Later,  when  the  residuum  rises,  or  infection  supervenes,  urination  be- 
comes frequent  throughout  the  day,  perhaps  even  more  frecpient  than 
at  night. 

Difficulty  in  Urination  (  Dysuria). — When  there  is  ])i-ostatic  ol)- 
struction  the  act  of  urination  is  generally  tedious,  difficult,  and  even 
painful.     This  prostatic  dysuria  has  four  striking  features: 

1.  The  stream  is  very  slow  to  start.  Sometimes  the  sufferer  strug- 
gles several  minutes  before  his  water  will  come. 

2.  The  flow  lacks  force  and  body.  There  is  no  gush  of  water.  It 
corner  in  a  thin  stream,  the  jet  is  not  great,  perhaps  it  only  dribbles 
forth  drop  by  drop. 
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f'^.  The  greater  tlie  strain  the  less  the  result.  Patients  themselves 
often  remark  that  the  more  anxions  they  are  to  hnrry  the  less  they  suc- 
ceed. Their  predicament  is  almost  that  of  the  young  neurotic  subject, 
to  Avliom  any  hurry  in  urinating  is  an  absolute  preventive. 

4.  At  the  end  of  the  act  there  is  no  sharp  piston-stroke  finish.  The 
urine  dribbles  away  by  irregular  jets  and  drops,  and  the  act  might  be 
said  ratlier  to  fade  away  than  to  terminate. 

The  amount  of  jmin  on  urination  and  general  uneasiness  in  the  in- 
tervals depends  upon  the  amount  of  congestion  and  inflammation. 

Dribbling. — Of  all  the  symptoms  of  prostatic  hypertrophy,  a  con- 
stant dribbling  is  the  source  of  greatest  discomfort.  Many  other  sym]> 
toms  disturb  the  patient  more  acutely,  but  none  is  more  constantly 
annoying.  This  dribbling  may  be  due  to  three  widely  differing 
causes : 

1.  Overflow. — When  there  is  complete  retention  the  bladder  fills 
until  it  can  hold  no  more.  Then,  instead  of  bursting,  it  over- 
flows. The  mere  elasticity  of  the  bladder  wall  finally  overcomes  the 
obstruction  and  urine  drips  away  from  the  meatus  at  about  the 
same  rate  at  which  it  arrives  in  the  bladder.  The  bladder  remains 
full.  There  is  no  true  incontinence.  There  is  simply  a  continu- 
ous overflow. 

2.  Irritability — In  many  cases,  with  but  little  residual  urine,  there 
is  constant  dribbling,  not  from  overflow,  nor  yet  from  true  incontinence, 
but  due  to  irritability  of  the  bladder,  whereby  every  few  moments  a 
drop  or  two  of  urine  is  expelled.  This  condition  is  rather  an  abnormal 
frequency  of  urination  than  an  incontinc^nce,  since  the  nrine  does  not 
drip  away  in  spite  of  every  muscular  effort  to  control  it,  but  is  con- 
stantly expelled  by  a  muscular  spasm. 

3.  True  Incontinence — This  is  extremely  rare.  The  patient  has  ])er- 
sistent  dribbling  of  urine  suggesting  overflow.  But  his  urethra  readily 
admits  a  catheter  and  his  bladder  is  found  to  be  empty.  This  is  true 
incontinence.  It  seems  due  to  a  distortion  of  the  urethral  orifice  in 
such  fashion  that  the  sphincter  cannot  close,  so  that  the  urine  is  allowed 
to  flow  from  the  bladder  as  fast  as  it  enters. 

COURSE    OF    THE    DISEASE 

The  patient  may  date  the  beginning  of  his  troubles  from  an  acute 
retention,  from  a  tendency  to  dribble  between  the  urinary  acts,  or,  less 
frequently,  from  a  hematuria.  Ho  may  have  simply  noticed  an  in- 
creasing frequency  and  difficulty  in  urination;  but  close  questioning  will 
usually  show  that  the  malady  has  passed  through  three  stages:  1.  The 
stage  of  congestion  without  retention.  2.  The  stage  of  partial  reten- 
tion.    3.    The  stage  of  retention  with  overflow.     The  second  and  third 
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stages  may  bo  introduced  or  interrupted  by  attacks  of  acute  complete 
retention. 

1.  Congestion. — During;  a  period  of  many  months,  perhaps  years, 
ever  since  tliere  bcg-an  to  be  a  little  hy})eremia  around  its  neck,  the  bhid- 
der  has  been  gi'adually  becoming  irritable.  The  patient  does  not  readily 
notice  this,  and  will  never  be  able  to  fix  a  precise  date  for  the  commence- 
ment of  his  troubles.  An  old  man  does  not  sleep  soundly  nor  pay  the 
strictest  attention  to  the  performance  of  his  habitual  functions,  and  he 
so  gi-adually  acquires  the  habit  of  getting  up  a  little  earlier  than  usual 
in  the  morning  to  empty  his  bladder  that  he  pays  no  attention  to  it. 
Soon  he  finds  that  he  wakes  up  once  at  night,  perhaps  twice,  with  a  feel- 
ing of  fullness  in  his  bladder.  lie  passes  water,  and  goes  to  sleep  again. 
He  is  also  troubled  in  the  daytime  a  little  more  frequently  than  usual, 
but  he  looks  upon  this  as  a  condition  natural  to  advancing  life.  He 
has  learned  that  the  little  ills  of  the  flesh,  if  let  alone,  usually  regulate 
themselves.  He  has  passed  Avater  without  trouble  for  fifty  or  sixty 
years,  and  he  thinks  that  he  ought  still  to  be  able  to  manage  it  without 
applying  to  the  surgeon.  He  shrinks  from  acknowledging  a  Aveakness, 
which  he  must  admit  to  be,  if  nothing  more,  a  symptom  of  advancing 
age,  and  so  he  goes  on  lulled  to  security,  making  Avater  at  intervals 
which  gradually,  but  steadily,  become  shorter,  and  constantly  annoyed 
by  a  faint,  obscure  sense  of  Aveight  and  heaviness  about  the  lower  part  of 
his  belly,  Avith,  jierhaps,  a  fullness  in  the  rectum,  and  a  dull  pain  be- 
hind the  pubes.  During  this  first  period  of  the  disease  attacks  of  neu- 
ralgia of  the  neck  of  the  bladder  and  surface  prostatitis  may  occur 
from  insignificant  causes,  and  a  sexual  irritability  almost  amounting 
to  priaju'siii  \i\i\y  ])i-(>vc  vci-y  annoying. 

2.  Partial  Retention. — The  passage  from  the  first  to  the  second 
stage  of  the  disease,  unless  marked  by  an  acute  retention,  is  quite  in- 
sensible; but  ultimately  the  time  arrives  Avlien  the  has  fond  is  formed 
and  the  bladder  is  no  longer  (piite  able  to  empty  itself;  only  an  excess 
above  a  certain  residuum  can  be  passed  oif,  but  the  patient  does  not 
know  it.  He  only  notices  that  his  urinary  intervals  are  getting  shorter 
and  shorter;  that  he  has  to  Avait  a  little  before  the  urine  begins  to  flow; 
that  the  stream  is  small,  and  is  not  projected  aAvay  from  him  Avith  any 
force,  and  that,  perhajis,  a  part  of  the  urine  dribbles  doAvn  ])erpeudicu- 
larly  from  the  meatus,  Avhile  the  rest  floAvs  as  a  continuous  stream ;  he 
does  not  experience  quite  so  much  ease  and  relief  as  usual  after  micturi- 
ti(m.  But  this  has  come  on  so  gradually  that  he  disregards  it.  He  may 
notice  the  return  of  morning  erections,  which  had  long  since  ceased  to 
trouble  him. 

During  all  this  Avhile  the  amount  of  residual  urine  is  im|)erceptibly 
increasing  toAvard  total  retention.  This  increase  may  be  interrupted 
at  any  time  by  an  attack  of  acute  retention. 
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Acute  Rcienfion. — At  tliis  jiinctiire  the  patient  dines  ont,  and  drinks 
a  c-lass  or  two  of  wine,  or  he  neglects  a  call  to  nrinate,  or  gets  a  wetting, 
or  his  feet  and  legs  get  chilled  (this  is  the  commonest  canse  of  tronble), 
and  suddenly  he  finds  that  he  cannot  pass  ^vater  at  all.  After  vainly  try- 
ing at  intervals  for  a  nnmher  of  hours,  if  he  does  not  seek  relief,  at  last 
the  nrine  will  begin  to  dribble  away  from  him.  The  bladder  has  been 
distended  to  its  utmost,  the  mouth  of  the  urethra  has  been  dragged 
slightly  open,  and  the  excess  of  urine  trickles  away  involuntarily.  This 
is  overflow^  and  not  incontinence.  Meantime  the  patient  has  been  suf- 
fering the  torments  known  only  to  those  w^ho  have  had  retention,  and 
he  hails  the  overflow  with  delight,  believing  that  his  sufferings  are  about 
to  cease.  The  hope  is  vain.  The  congestion  of  the  bladder  neck,  brought 
on  by  the  use  of  liquor,  or  by  the  chilling,  and  wdiich,  added  to  the  al- 
ready large  prostate,  has  swollen  it  sufficiently  to  shut  up  the  urethra 
entirely,  may  subside  spontaneously,  or  be  relieved  by  the  catheter,  leav- 
ing the  patient  little  worse  off  than  before,  but  it  is  more  likely  to  con- 
tinue, thtis  leading  to  the  third  stage  of  the  disease. 

During  the  stage  of  incomplete  retention  pressure  begins  to  be  ex- 
erted upon  the  kidneys ;  polyuria,  especially  by  night,  may  be  added  to 
the  nocturnal  pollakiuria. 

3.  Complete  Retention. — Xow  the  bladder  is  literally  full  all  the 
time.  During  the  clay  the  patient  may  be  able  to  prevent  a  continuous 
overflow  by  urinating  a  few  drops  every  ten  or  fifteen  minutes ;  but  at 
night,  at  least,  the  bladder  is  quite  unable  to  cope  wath  the  inflow  of 
urine,  which  therefore  dribbles  away,  disturbing  the  patient's  rest  and 
adding  shame  to  his  other  sufferings. 

By  this  time  the  ureters  and  their  pelves  have  begun  to  dilate  and 
the  kidneys  to  atrophy.  The  polyuria  becomes  considerable.  Two,  three, 
or  four  quarts  of  urine  are  passed,  chiefly  at  night,  of  a  specific  grav- 
ity of  from  1.005  to  1.010,  containing  a  very  low  percentage  of  urea 
and  salts.  There  is  a  general  urinary  toxemia.  The  tongue  is  dry, 
glazed,  and  red  at  the  edges,  brown  or  gray  in  the  center.  The  appetite 
is  poor,  the  bowels  constipated  and  full  of  gas.  The  patient  loses  flesh 
and  becomes  feeble  and  worn. 

Variations  in  the  Course  of  the  Disease. — While  the  above 
description  applies  to  many  cases,  the  progress  from  one  stage  to  the 
next  may  not  be  so  systematic.  Appropriate  treatment  may  carry  the 
patient  back  from  the  stage  of  partial  retention  to  that  of  mere  con- 
gestion, or  from  complete  back  to  partial  retention;  or  an  isolated  acute 
retention  may  be  reliev<Ml  and  be  follow^ed  by  a  long  interval,  even  an 
interval  of  several  years,  during  which  the  ])atient  suffers  not  at  all,  and 
there  is  no  retention  wliatever. 

The  inflammatory  complications  are,  however,  the  chief  agencies  in 
modifying  the  course  of  the  disease.     These  complications  occur  sooner 
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or  liiter  in  every  case,  and  once  tl!(>.  intlaniniation  has  set  in  it  is  almost 
impossible  to  get  rid  of  it.  The  inflammation  is  usually  due  to  catheter- 
ism.  Spontaneons  infection  does  occur,  but,  as  a  rule,  the  complication 
is  due  to  the  suriieon's  misfortune  or  fault. 

Inflammation  of  the  Prostate — Chronic  lyrostatitis  is  always  present 
in  every  infected  case ;  indeed,  the  posterior  urethra  and  the  neck  of 
the  bladder  are  the  places  from  which  it  is  least  possible  to  dislodge  the 
inflammation.  Abscess  and  periprostatitis  arc  relatively  unconnnon. 
Senunal  vcsuuJltis  is  common  and  usually  unimportant. 

Epididymitis — Epididymitis  may  occur  in  acute  attacks,  spontane- 
ous or  following  instrumentation,  or  it  may  ajipear  as  a  sluggish,  chronic 
induration  at  one  end  of  the  epididymis,  with  occasional  sidmcute  or 
acute  attacks  of  recurrent  inflannnation.  The  epididymitis  of  the  pros- 
tatic is  especially  prone  to  suppuration. 

Cystitis — Inflammation  of  the  bladder  is  the  most  common  and  im- 
portant complication  of  prostatic  hypertrophy.  The  cystitis  is  usually 
due  to  catheterism,  less  frequently  it  is  spontaneous.  When  due  to 
the  catheter,  it  usually  begins  acutely,  often  with  a  chill,  while  sjion- 
taneous  cystitis  is  commonly  chronic  from  the  outset.  Although  the  ty[)e 
of  the  inflammation  nuiy  be  severe  throughout,  the  cystitis  of  prostatics 
is  often  of  a  mild  and  superficial  type  for  many  months,  not 
causing  any  great  pain  or  frequency  of  urination,  or,  at  any  rate, 
easily  controlled  by  local  treatment.  The  cystitis  may  be  alkaline  or 
acid. 

Pyelo-nephritis — Xo  prostatic  can  have  cystitis  for  any  length  of 
time  without  extension  of  the  inflannnation  up  the  ureters  to  the  kid- 
neys. The  urinary  stasis  permits  the  bacteria  to  work  up  against  the 
current,  and  the  kidnc^ys — already  partly  disabled^fall  an  easy  prey 
to  the  bacterial  invasion.  The  pyelo-nephritis  often  remains  for  years 
a  mild  catarrhal  inflannnation,  recognizable  only  by  a  careful  urinary 
examination  ;  l)iit,  mild  as  it  is,  this  inflammation  is  an  aid  to  the  urinary 
pressure  in  its  work  of  debilitating  the  kidneys  and  slowly  leading  to 
the  ]iatient's  death. 

Stone — Phosphatic  stone  is  the  natural  result  of  ammoniacal  cys- 
titis. 

One  stone,  or  several,  may  exist  under  these  circumstances  without 
giving  rise  to  any  symptom.  They  are  usually  smooth,  and  do  not 
greatly  irritate  the  floor  of  the  bladder,  nor  add  much  to  the  already 
existing  pain.  The  bladder  often  cannot,  during  micturition,  force  a 
stone  thus  formed  against  the  sensitive  tissues  at  the  neck  of  the  blad- 
der and  produce  the  striking  symptoms  which  characterize  vesical  cal- 
culus without  ]>rostatism. 

Yet  stone  always  adds  to  the  diurnal  frequency  of  urination  and  to 
the  vesical  irritability. 
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Kectal  Examination. — When  a  patient  over  fifty  years  of  age 
comes  to  seek  relief  for  frequent  micturition,  suspicion  falls  at  once 
upcm  the  prostate.  It  is  rare  that  stricture  causes  trouble  for  the  first 
time  so  late  in  life,  and  even  rarer  for  prostatic  retention  to  occur 
earlier;  moreover,  with  enlarged  prostate,  the  inconvenience  will,  as  a 
rule,  have  been  first  noticed  at  night — the  reverse  of  what  is  observed 
in  stricture.  As  the  first  step  in  the  examination,  a  digital  exploration 
should  be  made  through  the  rectum.  By  this  means  alone  prostatic  hy- 
pertrophy can  almost  always  be  demonstrated.  In  place  of  the  soft, 
chestnutlike  body,  hardly  recognizable  except  by  the  skilled  touch,  the 
finger  encounters  a  rounded,  dense  mass,  smooth  and  usually  symmet- 
rical. The  median  fissure  between  the  lobes  may  be  more  than  usually 
perceptible,  or  may  be  wholly  obliterated ;  while  the  finger  passed  up  on 
each  side,  between  the  prostate  and  the  walls  of  the  pelvis,  recognizes  a 
deepening  of  the  sulcus,  and  any  undue  prominence  in  size  of  one  or 
the  other  lobe.  By  forcing  the  finger  Avell  up  the  rectum,  it  may  be  pos- 
sible to  hook  the  last  phalanx  above  the  posterior  margin  of  the  en- 
larged prostate,  Avhere  the  seminal  vesicles  can  sometimes  be  made  out 
on  each  side,  well  above  the  hypertrophied  prostate. 

If  only  the  median  lobe  is  hypertrophied,  rectal  examination  may 
reveal  no  positive  evidences  of  this  enlargement.  In  such  a  case  the 
finger  readily  detects  the  bladder,  if  it  be  distended,  beyond  the  pros- 
tate ;  the  latter  apparently  not  at  all  or  but  little  larger  than  normal. 
Pressure  through  the  rectum  upon  an  enlarged  prostate  does  not  cause 
pain,  unless  there  be  some  inflammation  about  the  neck  of  the  bladder, 
but  it  often  provokes  a  desire  to  urinate. 

Hypogastric  Palpation. — The  next  step  in  the  examination  is  to 
make  out  the  condition  of  the  bladder  by  palpating  and  percussing  the 
hypogastrium.  Usually  this  gives  no  hint  of  the  condition  of  the  pros- 
tate, unless  it  is  exceedingly  large,  when  pressure  upon  it  through  the 
rectum  may  be  recognized  by  the  hand  upon  the  hypogastrium.  (This 
same  resistance  may  be  felt  in  marked  concentric  hypertrophy  of  the 
bladder.)  As  a  rule,  hypogastric  palpation  only  excites  a  desire  to 
urinate  from  transmission  of  the  force  to  the  sensitive  neck  of  the  blad- 
der. But  if  the  bladder  is  distended  with  urine,  an  oval  tumor  is  found, 
filling  up  the  lower  part  of  the  belly,  perhaps  as  high  as  the  umbilicus, 
flat  on  percussion,  and  causing  a  desire  to  urinate  when  pressure  is 
made  upon  it.  This  tumor,  formed  by  the  overdistended  ])ladder,  may 
sometimes  be  plainly  seen,  but  the  patient  is  usually  unconscious  of  its 
existence.  If  the  finger  in  the  rectum  can  reach  beyond  the  jwsterior 
border  of  the  prostate,  fluctuation  can  be  felt  between  it  and  the  other 
hand  pressed  upon  the  hypogastrium. 
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The  Urine. —  Tlic  patient  is  uow  asked  to  stand  uj)  and  to  jiass 
water  into  a  glass  vessel.  As  tluj  urine  flows  the  sluggisliiu^ss  of  the 
stream  is  noted. 

If  there  is  complete  retention,  the  nrine  will  not  flow  at  all,  or 
comes  only  by  drops.  While  the  stream  is  flowing,  if  the  patient  be  told 
to  strain,  instead  of  becoming  larger  or  flowing  with  greater  foi-ce,  it 
may  be  diminished  in  size  and  power.  If  the  Ijjaddci-  be  inflamed,  there 
may  be  severe  tenesmus  and  pain  during  the  attemj)t  to  urinate,  and  tlie 
rectum  may  protrude  or  feces  be  passed  during  the  act.  Hernia  may  be 
occasioned  by  the  violent  straining.  At  the  end  of  urination  the  stream 
gradually  dribbles  away  in  drops,  and  often  the  flnal  jet  is  wanting, 
although  this  may  be  perfect  or  even  exaggerated. 

]f  the  urine  be  now  held  up  to  the  light,  its  cloudiness  or  limpidity 
will  prove  an  index  to  the  presence  or  absence  of  urinary  infection. 

In  examining  a  patient  for  the  first  time  it  should  never  be  lost 
sight  of  that  he  is  an  old  man  whose  urinary  passages  are  in  an  irritated 
condition,  and  unused  to  local  disturbance.  Any  examination  at  all 
rough  or  too  prolonged  is  pretty  sure  to  be  followed  by  infection,  and, 
unless  the  condition  be  urgent  (retention),  it  is  often  advisable  to  make 
only  a  partial  exploration  at  the  first  sitting,  leaving  the  rest  for  another 
day.  If,  however,  there  is  retention,  it  becomes  the  physician's  duty 
to  make  judicious  use  of  all  available  means  to  enter  the  bladder  with 
a  catheter.  But  such  persistence  is  justifiable  oidy  for  the  purpose  of 
relieving  the  ])atient's  retention,  not  for  diagnosis. 

Catheterism. — When  the  patient  has  voided  all  the  water  he  can, 
he  is  placed  upon  his  back,  and  a  soft-rubber  catheter  (17  F.),  previ- 
ously sterilized,  is  gently  introduced  into  the  bladder.  If  it  will  not 
enter,  a  woven  catheter,  of  the  elbowed  or  double-elbowed  pattern,  is 
sterilized  and  introduced.  'No  force  should  be  employed  in  introducing 
these  instruments.  Dexterity  and  patience  will  succeed  where  brute 
force  will  only  light  up  inflannnation  or  open  a  false  passage.  The  el- 
bowed catheter  is  especially  designed  to  ride  over  the  prostatic  obstacle, 
and  can  almost  always  be  introduced,  if  properly  and  patiently  manijiu- 
lated,  and  aided  by  a  finger  on  the  perineum  or  in  the  rectum,  unless 
there  is  a  stricture  of  the  urethra,  which  arrests  the  catheter  before  it 
reaches  the  prostate,  or  unless  the  hypertophied  organ  has  been  damaged 
by  previous  rough  attempts  at  catheterization. 

If,  after  very  gentle  urging,  the  elbowed  instrument  fails  to  enter, 
no  further  instrumentation  should  be  attempted.  The  patient  should 
be  sent  home  to  begin  his  course  of  urotropin. 

When  the  catheter  reaches  the  bladder  the  urine  jets  from  it.  The 
atony  of  the  bladder  may  be  estimated  by  the  force  of  the  stream.  If 
atony  is  complete,  and  the  patient  recumbent,  no  urine  may  issue  from 
the  catheter,  even  though  the  bladder  be  quite  full.     Pressure  on  the 
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hypogastrinm,  or  catheterization  in  the  erect  position,  will  start  a  slug- 
gish stream. 

The  amount  of  residual  urine  measures,  in  a  general  way,  the  amount 
of  retention,  though  this  must  be  repeatedly  verified. 

The  urethral  length  is  also  measured  by  the  catheter.^  One  usually 
feels  the  resistance  of  the  cut-off  muscle  very  plainly  in  entering,  and  if 
the  urethral  length  is  not  increased,  one  looks  to  strike  water  5  to  (> 
cm.  beyond.  If  the  cut-off  is  not  felt,  one  measures  the  total  urethral 
length  upon  withdrawing  the  catheter.  On  account  of  the  variable 
length  of  the  anterior  urethra  the  latter  method  is  the  less  reliable. 

In  thus  emptying  the  patient's  bladder  two  rules  must  be  borne  in 
mind: 

1.  Close  the  operation  by  a  mild  antiseptic  irrigation,  with  perman- 
ganate of  potassium  (1:  6,000),  or  nitrate  of  silver  (1:  8,000). 

2.  If  the  bladder  retains  more  than  1,000  c.c.,  the  patient  must  lie 
down  ivhile  his  urine  is  being  drawn,  and  the  bladder  must  be  imme- 
diately refilled  to  one  half  its  former  capacity  with  boric-acid  solution. 
^Neglect  of  this  precaution  has  caused  syncope  and  instant  death.  A 
more  common  result  from  the  sudden  relief  of  pressure  is  an  acute  con- 
gestion, which  may  terminate  in  profuse  hemorrhage  (Jiematm'ia  ex 
vacuo)  or  in  cystitis. 

After  the  first  passage  of  the  catheter  the  patient  should  remain 
warm  and  quiet,  but  not  necessarily  in  bed,  for  some  hours — preferably 
for  an  entire  day. 

Further  discussion  of  this  subject,  notably  of  the  dangers  of  urinary 
fever  and  cystitis  after  catheterization,  is  deferred  to  the  chapter  on 
Treatment. 

Cystoscopy. — None  but  a  specialist  in  urinary  surgery  should  at- 
tempt cystoscopy  in  cases  of  prostatic  retention.  The  operation  is  dan- 
gerous to  the  patient  and  is  calculated  to  give  little  information  to  the 
unskilled  manipulator.  But  to  the  specialist,  cystoscopy  is  of  the  great- 
est service.  It  permits  a  more  thorough  appreciation  of  introvesical 
conditions  than  is  attainable  by  any  other  means;  it  searches  for  stone 
much  more  thoroughly  than  does  the  stone  searcher ;  it  permits  ureteric 
meatoscopy,  and,  in  most  instances,  ureteral  catheterism  (if  required). 
It  also  gives  a  very  fair  estimate  of  the  form  of  the  prostatic  obstruction. 
This  subject  has  been  thoroughly  worked  up  by  Young,  from  whom  the 
accompanying  illustrations  are  borrowed. 

Cystoscopy,  in  a  case  of  prostatic  retention,  should  be  performed 
only  for  the  purpose  of  the  diagnosis  of  stone,  or  as  a  ])reliminary  to 
operation.    For  the  diagnosis  of  stone  it  is  required  in  all  infected  cases. 

'  Special  instruments  devised  for  this  purpose,  such  as  those  of  Hagner  and  Cun- 
ningham, are  not  generally  useful. 


PLATE    III 


Cystoscopic  Interpretation  op  the  Appearance  op  the  Bladder  Neck  in 
Prostatic  IIypertrophv. 

Fig.    1. — General   prostatic   hypertrophy,    middle   and   lateral    lobes    forming   one 
mass — as  seen  by  the  cystoscope. 

Fig.  2. — Schematic  interpretation  of  Fig.  1. 
Fig.  3. — The  actual  condition. 
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Tlic  iiitrodiif'tiou  of  tlic  instrniiicTit  mny  1)0  exceptionally  difficult  on 
account  of  the  prostatic;  obstruction,  but  this  may  almost  always  be 
overcome  by  marked  depression  of  the  ocular  extremity  of  the  instru- 
ment. 

To  examine  the  prostate  with  the  cystoscope,  it  is  best  to  begin  at 
the  base  of  the  bladder,  with  the  instrument  turned  upside  down,  and 
to  withdraw  it  slowly  until  the  prostate  comes  into  view.  This  appears 
rather  as  a  velvety,  pinkish,  rounded  body,  than  as  the  dark  shadow  of 
the  normal  bladder  neck.  Having  identified  the  prostate,  one  turns 
the  cystosco])e  in  a  circle,  stopping  eight  times  on  the  way  around  to 
observe  (and  to  jot  down)  the  picture  seen.  The  illustrations  given 
herewith  indicate  very  well  the  usual  conditions  found.  Young  insists 
on  the  advantage  of  interpreting  the  pictures,  turning  them  inside  out 
as  it  were,  and  the  illustration  shows  the  result ;  but,  inasmuch  as  the 
pictures  are  always  seen  in  the  same  way,  it  is  to  my  mind  quite  as  con- 
vincing to  represent  them  as  seen. 

The  reason  for  beginning  the  examination  at  the  base  of  the  bladder 
is  that  the  middle  lobe  or  bar  usually  projects  as  far  as  any  part  of  the 
prostate  and  often  much  farther.  As  we  come  around  to  the  side,  the 
cystoscope  is  drawn  out  quite  a  little  to  see  the  lateral  lobes  or  the  lat- 
eral walls  of  the  bladder  neck,  and  has  to  be  pushed  in  again  whenever 
any  further  projection  is  encountered.  The  size  of  the  lobes  one  ap- 
preciates as  much  by  this  excursion  of  the  instrument  in  and  out  as  by 
the  graphic  curve.  The  cystoscope  employed  is,  of  course,  the  prismatic 
instrument ;  the  various  retrograde  cystoscopes  are  unnecessary  and  have 
found  no  general  favor. 

The  Searcher. —  The  stone  searcher  must  be  employed  for  the  diag- 
nosis of  stone  l)y  those  who  are  unfamiliar  with  the  use  of  the  cystoscope, 
and  in  all  cases  when  cystoscopy  is  impossible.  It  is  by  no  means  a  reli- 
al)l('  instrument,  since  a  stone  behind  a  prostate  considerably  enlarged, 
or  in  a  diverticulum,  entirely  escapes  the  searcher.  To  outline  the 
shape  of  the  ])rostate  with  the  searcher  probal)ly  requires  much  more 
skill  than  to  do  so  with  the  cystoscope.  Cathelin  has  devised  a  very 
ingenious  instrument  for  this  purpose,  the  necessity  for  which  is  not 
obvious. 

Urinalysis. — Inspection  of  the  urine  is  always  part  of  the  exam- 
ination. It  l)ears  chietiy  upon  the  presence  of  pus  and  the  general  char- 
acteristics suggestive  of  pyelo-nephritis.  The  twenty-four-hour  specimen 
should,  of  course,  be  submitted  to  routine  examination,  and  the  division 
of  this  twenty-four-hour  specimeii  into  day  and  night  is  of  great  service 
in  estimating  tlie  presence  of  nocturnal  ])olyuria. 

Other  Methods  of  Examination. — According  to  the  informa- 
tion obtained  by  the  foregoing  exaiiiiiiation,  we  examine  the  patient 
still  further — palpate  the  kidneys,  submit  him  to  X-ray  or  ureteral 
21 
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catlietorisni,  or  to  various  tlierapeiitic  tests  that  may  be  required  before 
one  can  absolutely  determine  the  precise  condition  of  all  the  renal  or- 
gans. For  the  fact  that  the  prostate  is  hypertrophied  is  of  course  the 
least  important  feature  of  the  picture.  The  condition  of  the  patient's 
l)ladder  is  more  important  than  that  of  his  prostate;  the  condition  of 
his  kidneys  more  imjwrtant  than  either;  the  condition  of  his  general 
health  most  important  of  all. 

DIFFERENTIAL    DIAGNOSIS 

When  a  patient  over  fifty  years  of  age  comes  to  us  complaining  of 
nocturnal  frequency  of  urination  we  mentally  set  him  down  as  a  pros- 
tatic. Yet  the  inference  is  by  no  means  strict.  Surely  two  out  of  five 
eases  of  nocturnal  frequency  are  due  to  other  causes,  such  as  nocturnal 
polyuria,  reflex  irritation  from  the  kidneys,  prostatic  carcinoma,  or 
urethral  neuralgia  or  stricture.  The  average  prostatic  begins  to  suffer 
between  fifty-five  and  sixty-five,  and  first  consults  a  physician  at  about 
the  latter  age.  The  patient  who  does  not  begin  to  suffer  until  after  he 
is  seventy  years  old  usually  has  carcinoma.  To  add  to  the  confusion, 
it  is  not  to  be  forgotten  that  occasionally  prostatic  retention,  due  to 
bar  or  stricture  at  the  neck  of  the  bladder,  occurs  in  young  men  twenty 
or  thirty  years  before  the  prostatic  age. 

Careful  physical  examination  rules  out  from  the  differential  diag- 
nosis such  conditions  as  stricture,  renal  reflex,  and  nocturnal  polyuria. 
But  five  conditions  causing  the  symptoms  of  prostatism  are  very  com- 
monly confused.  Indeed,  it  may  for  a  long  time  be  difficidt  in  a  given 
case  to  make  the  diagnosis  absolute  among  them.  These  five  conditions 
are: 

Prostatic  hypertrophy. 

Prostatic  neoplasm. 

Stricture  at  the  neck  of  the  bladder. 

Paralysis  of  the  bladder. 

Prostatic  calculus. 
Prostatic  hypertroj)hy  may  usually  be  distinguished  from  the  other 
four  as  follows : 

Prostatic  Neoplasm. — To  distinguish  prostatic  hypertrophy  from 
prostatic  neoplasm  always  requires  careful  rectal  examination,  some- 
times cystoscopy,  and  occasionally  the  test  of  time.  It  has  been  the 
fashion,  of  late,  following  the  lead  of  Albarran  and  Halle,  to  report  as 
cases  of  beginning  prostatic  neoplasm  those  whose  prostates,  on  re- 
moval, showed  excessive  intracanalicular,  heaped-up  epithelium,  though, 
as  Greene  and  Brooks  and  others  have  insisted,  the  malignancy  is  pres- 
ent only  when  the  epithelial  cells  burst  through  the  wall  of  the  duct 
Yet,  even  when  put  to  this  test,  a  certain  nuud)er  of  cases  apparently 
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suffering  from  simple  prostatic  hypertrophy  })rove  to  be  neoplasms. 
Such  microscopic  neoplasms,  however,  often  show  no  macroscopic 
evidence  of  their  existence,  and  when  once  removed  may  be.  expected  to 
do  well,  tliongh  of  course  the  possibility  of  recurrence  is  to  be  borne 
in  mind.  The  number  of  these  cases  is  from  5  per  cent  (Greene  and 
Brooks)  to  14  per  cent  (Albarran)  of  all  hypertrophied  prostates. 

A  second  class  of  cases  have  prostates  the  hardness  of  which  is  sug- 
gestive of  malignancy.  This  hardness  is  diffused  throughout  one  or 
both  lobes.  It  is  not  nodular,  and  it  does  not  extend  beyond  tlie  limits 
of  tlie  lol)e.  'No  absolute  criterion  can  be  given  to  distinguish  between 
simple  hyijertrophy  and  malignancy  in  these  cases.  The  small,  liard, 
inflammatory  type  of  hypertrophied  ]irostate  feels  quite  as  stony  hard 
as  any  neoplasm.  But  this  type  of  hard  prostate  usually  shows  two 
rather  distinctive  characteristics.  It  does  not  grow  very  large,  and  it  is 
quite  evenly  bilateral.  ]S[eoplasm,  on  the  other  hand,  does  grow  large 
and  is  usually  unilateral.  Exceptionally,  however,  the  n(M>]^lastic  pros- 
tate is  soft  and  inevitably  misleads  the  surgeon. 

A  third  type  of  prostatic  neoplasm  is  often  mistaken  for  hyper- 
trophy, but  its  physical  characteristics  should  leave  no  room  for  doubt. 
The  prostate  is  characteristically  nodular.  There  is  either  a  hard 
nodule  in  the  body  of  an  otherwise  normal  prostate,  or  else  there  is  a 
diffuse  hardness  of  a  single  lobe  with  several  nodules  upon  it.  Such 
cases  sliould  be  X-rayed,  to  be  sure  that  the  nodules  are  not  due  to  pros- 
tatic calculi.  If  the  nodules  are  quite  definite,  quite  hard,  and  lie 
within  the  prostate  itself,  they  can  scarcely  l)o  areas  of  sim])le  inflam- 
mation. 

Further  advance  of  the  prostatic  neoplasm,  showing  itself  as  a 
typical  neoplastic  ridge  extending  from  the  prostate  up  to  and  involving 
the  seminal  vesicles,  should  leave  no  room  for  doubt.  Pelvi-])rostatic 
carcinosis  and  the  ulcerating  vesical  or  prostatic  carcinoma  should  never 
be  mistaken  for  hyjiertrophy. 

While  sjMmtaneous  hemorrhage  is  a  symptom  suggestive  of  malig- 
nancy, it  is  not  altogether  exceptional  in  simple  hypertrophy. 

Stricture  at  the  Neck  of  the  Bladder. — Pathologists  have  not 
yet  t(»l(l  us  where  t(j  draw  tiu'  line  strictly  between  inihinunatory  stenosis 
of  the  bladder  neck  and  hypertrophic  conditions  causing  a  ju'ostatic 
bar,  which  excites  symptoms  precisely  comparable  to  those  of  stricture. 
In  either  event,  the  condition  is  prostatism  without  a  prostate,  as  the 
French  call  it;  i.e.,  prostatic  retention  without  manifest  prostatic  hy- 
pertrophy. There  may  be  retention  of  urine  and  the  prostate  be  unen- 
larged  to  rectal  touch,  the  urethral  length  being  no  longer  than  20  cm. 
The  cystoscope  may  usually  be  depended  upon  to  determine  the  ques- 
tion. If  there  is  definite  thickening  of  the  prostatic  bar,  it  usually 
shows  a  rounded  ridge  with  a  little  bulging  in  the  center,  but  with  gen- 
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ernl  elevation  of  the  li-ii;oiie,  and  even  "with  a]ipai'ent  thickening  miming 
otr  towai'd  the  nreteric  orilices.  Strictnre  is  more  likely  to  show  an  ap- 
parently normal  bladder  neck,  though  this  may  be  somewhat  puckered 
and  wrinkled,  and  is  usually  inflamed.  Lacking  the  cystosco}De,  the 
diagnosis  can  only  be  made  by  operation. 

Paralysis  of  the  Bladder. — Before  making  the  diagnosis  of  pros- 
tatism, the  patient  must  be  carefully  examined  for  any  spinal  disease 
that  might  cause  retention.  Inasmuch  as  retention  of  urine  is  not  in- 
frequently one  of  the  most  marked  early  symptoms  of  tabes,  it  is  es- 
pecially important  to  test  the  reflexes  and  search  the  history  with  refer- 
ence to  this  disease.  Although  most  exceptional,  it  is  by  no  means 
impossible  for  the  tabetic  to  suffer  from  prostatic  hypertrophy. 

Prostatic  Calculi. —  Inasmuch  as  prostatic  calculi  may  give  no 
subjective  symptoms  at  all,  or  may  produce  only  a  vesical  irritability, 
while  for  objective  signs  they  cause  enlargement  of  the  prostate,  it  is 
quite  possible  to  mistake  calculi  for  hypertrophy.  Yet  I  have  not  known 
this  to  be  done ;  indeed,  the  irregular  outline  of  the  prostate  containing 
many  calculi  is  usually  such  as  to  suggest  neoplasm  rather  than  hy- 
2)ertrophy. 

PROGNOSIS 

In  the  First  Stage. —  Inasmuch  as  the  majority  of  slightly  liyper- 
trophied  prostates  give  no  symptoms  at  all,  and  an  indefinitely  large  pro- 
portion of  others  give  only  slight  symptoms  for  many  years,  one  may  be 
extremely  optimistic  about  the  prospects  of  the  prostatic  who  is  seen  in 
the  first  stage  of  this  disease. 

About  50  per  cent  of  prostatics  have  acute  retention,  and  the  great 
majority  of  these  reach  chronic  complete  retention  within  five  or  six 
years.  On  the  other  hand,  I  have  followed  one  case  fourteen  years,  from 
his  single  acute  prostatic  retention,  and  seen  no  return  of  symptoms. 
A  number  of  other  cases  I  have  followed  more  than  five  years.  The 
younger  the  case,  the  slower  the  average  ])rogress  of  the  disease.  The 
prostatic  who  begins  to  have  symptoms  at  or  l)eyond  the  age  of  seventy 
usually  reaches  chronic  complete  retention  within  two  years. 

In  the  Second  Stage.  —  When  the  patient  is  in  chronic  incomplete 
retention,  his  jirognosis  is  gradual  failure  of  the  bladder  and  passage  to 
chronic  complete  retention  more  or  less  rapidly,  according  to  his  age, 
his  infection,  and  other  undetermined  causes,  such  as  the  shape  of  the 
prostatic  obstruction  and  the  irritability  of  the  prostatic  urethra. 

In  the  Third  Stage. — When  the  jiatient  has  reached  chronic  com- 
plete retention,  his  expectation  of  life  depends  upon  his  ability  and  will- 
ingness to  keep  himself  in  good  condition,  either  by  systematic  palliative 
treatment  or  by  ojx^ration.  The  patient  who  neglects  himself  sjieodily 
comes  to  grief.     The  patient  who  takes  care  of  himself  may  come  to 
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gTiof  ])y  unavoidable  accidents.  l>ut  the  passage  of  the  catheter  to 
empty  a  bhi(hler  in  n^tention  is  not  in  itself  necessarily  fatal,  huleed, 
the  patient  who  empties  his  bladder  three  or  four  times  a  day  ])y  means 
of  the  catheter  is  in  no  worse  condition  than  the  patient  who  empties 
his  bladder  the  same  uund)(u'  of  tim(>s  without  a  catheter,  excepting 
only  that  the  passage  of  the  instrument  is  more  or  less  irritating.  In 
most  cases,  in  spite  of  all  our  care,  inHamnuitoi-y  complications  occur  in 
the  kidneys  that  end  fatally.  Yet  1  know  a  number  of  men  who  have 
employed  a  catheter  with  entire  satisfaction  for  more  than  ten  years, 
and  one  of  my  patients  has  been  in  catheter  life;  for  more  than  forty 
years,  and  is  at  })resent  in  as  good  health  as  a  num  of  eighty-three  may 
justly  exjiect  to  be. 

Prognosis  as  Regards  Infection. — Tlic  prostatic  who  constant- 
ly passes  the  catheter  is  doomed  to  infecticm  in  spite  of  whatever  precau- 
tions he  may  take.  Aseptic  rules  of  catheterism  are  solely  for  the  pur- 
pose of  making  this  infection  as  mild  as  jiossible.  The  infection  always 
occurs  within  a  month  or  two,  usually  within  a  week  or  two,  of  the  Ix;- 
ginning  of  catheterism.  AVe  look  for  it  and  are  happy  to  see  it  pass, 
since  it  establishes  the  patient  in  a  condition  which  either  is,  or  may 
usually  be  reduced  to,  a  mild  acid  cystitis ;  and  when  once  this  infection 
is  established,  urinary  antiseptics  and  bladder  lavage  often  suihce  to 
prevent  any  grave  active  infection  thereafter,  and  sometimes  even  banish 
all  appearance  of  infection  from  the  patient's  urine  for  long  |x?riods  of 
time  together. 

The  larger  the  prostate,  the  more  likely  is  the  infection  to  be  difficult 
to  control.  Careful  patients  with  paralyzed  bladders  and  complete  re- 
tention without  hypertrophy  of  the  prostate  do  much  better,  as  a  rule, 
than  prostatics;  for  the  hypertrophied  prostate,  especially  if  the  gland 
is  greatly  enlarged,  is  a  constant  source  of  acute  relapses. 

Infection  of  the  kidneys  and  ureters  probably  establishes  itself  at 
about  the  same  time  as  infection  of  the  bladder.  It  is  quite  as  difficult 
to  dislodge ;  but  if  the  retention  is  well  managed,  so  that  the  kidneys 
do  not  suffer  much  liack  pressure,  it  is  usually  easy  to  control. 

Prognosis  as  Regards  Kidneys. — IMost  prostatics  who  are  not 
relieved  of  their  retention  by  o])eration  die  by  urinary  septicemia  with 
pyelo-nephritis.  The  issue  may  be  rapid  or  slow.  Watson  ^  collected 
207  cases  of  prostatism  treated  by  the  catheter,  with  a  little  less  than  8 
per  cent  mortality  within  a  mouth.  The  estimate  is  not  high,  since 
fully  8  per  cent  of  cases  require  operation  within  a  month  of  the  insti- 
tution of  catheter  lif(\  in  order  to  save  their  lives.  But  the  more  usual 
danger  from  tlu^  kidneys  is  slow,  insidious  failure  due  to  luild  retention 
and  mild  infection. 


'  Annals  of  Surgery,  1904,  June,  p.  853, 


CHAPTEE    XXVII 
PALLIATIVE   TREATMENT    OF   PROSTATIC   HYPERTROPHY 

The  treatment  of  hypertrophy  of  the  prostate  is  palliative  and  radi- 
cal. Palliative  treatment  will  be  described  first,  while  the  detail  of 
prostatic  hygiene,  which  should  be  the  background  of  every  other  treat- 
ment, demands  preliminary  consideration. 

PROSTATIC    HYGIENE 

The  prostatic  man  resembles  the  menstruating  woman  in  that  any 
exposure  or  overdoing  reacts  promptly  upon  his  pelvic  organs.  "  Be- 
ware of  congestion  "  must  be  his  motto,  and  upon  this  he  must  mold 
his  life.  He  must  avoid  all  exposure  to  cold :  draughts  are  dangerous, 
wet  feet  fatal.  His  clothing,  especially  his  underwear  and  footgear, 
must  be  regulated  by  the  thermometer.  Light  exercise  and  fresh  air 
are  beneficial ;  but  any  excess — physical,  mental,  sexual,  or  alcoholic — 
must  be  avoided.  Of  alcoholic  beverages,  he  may  drink  whisky,  gin, 
and  white  wine  in  moderation;  but  preferably  no  beer  or  champagne. 
The  stomach  must  not  be  overloaded.  "  C'est  sowvcnt  en  lui  souhaitant 
botme  fete/'  says  Guyon,  "  qu'cm  dHerm'me  chez  iin  vieiUard  prostatiquc 
sa  premiere  retention."  The  diet  must  be  both  light  and  laxative,  for  a 
torpid  bowel  threatens  infection  as  well  as  congestion.  IVfeats  should 
be  largely  rejilaced  by  vegetables  and  cereals.  Fruits  should  be  em- 
ployed circumspectly,  as  their  acidity  may  do  more  harm  than  their 
laxative  qualities  do  good.  Finally,  the  patient  must  keep  his  urine 
bland  by  drinking  plenty  of  water,  using  alcohol  little,  or  not  at  all,  and 
cutting  oif  all  rich  and  fried  foods.  If  he  has  been  a  high  liver  these 
dietary  cliangcs  will  have  to  be  worked  out  gradually,  since  too  great 
insistence  on  them  all  at  once  will  only  make  him  disobey  instructions. 

GENERAL    TREATMENT 

If  the  prostate  is  .sim])ly  coiu/csfcd,  the  urine  clear,  the  residuum 

negligible,  there  may  be  marked  irritability  of  the  bladder  with  frequent 

and  painful  urination.     To  conquer  this,  astringents  and  irritants  may 

be  useful.     Tr.  ferri  chlorid  (0.5  gram),  t.  i.  d.,  and  hexamcthylenamiu 
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(0.5  to  1  f^Tani),  t.i.d.,  soinctiines  allay  the  irritation,  l)iit  l^cal  trcat- 
nieiit  is  far  more  efficacious. 

If  there  is  retention  without  infection,  the  patient  should  be  con- 
stantly on  hexaniethylenaniin  to  })revent  infection  so  long  as  any  local 
treatment  is  being  employed,  and  it  is  probably  better  that  he  should 
take  a  little  of  the  drug  at  all  times,  if  there  is  more  than.  50  c.c.  of 
residuum. 

If  there  is  infection,  the  treatment  is  that  of  prostatitis  or  of  re- 
tention cystitis,  as  the  case  may  be.  Ilexamethylenamin  is  again,  the 
backbone  of  the  treatment.  It  may  be  given  for  short  periods  of  time 
in  doses  as  high  as  the  patient  can  bear,  in  the  hope  of  controlling  the 
infection.  In  connection  with  this  drug  the  patient  should  drink  enough 
water  to  keep  his  urine  at  or  below  a  specific  gravity  of  1.013. 

The  treatment  of  renal  infections  is  fully  detailed  in  its  appropriate 
place. 

The  bowels  and  stomach  often  require  sjiecial  attention  by  cathartics, 
vegetable  and  saline,  enemata,  gastric  lavage,  etc.  AVlien  the  local  con- 
ditions have  been  righted  the  general  health  may  be  improved  by  tonics. 

Opiates.— A  final  word  on  the  subject  of  opiates.  Hypertrophy  of 
the  prostate  is  a  chronic  disease,  and  pursues  a  most  uncertain  course. 
The  sufferer,  writhing  in  agony  to-day,  may  be  entirely  relieved  to- 
morrow. The  patient  Avliose  last  sun  seems  to  have  risen  may  be  re- 
lieved by  operation,  and  survive  for  many  a  year.  Under  these  cir- 
cumstances, it  is  scarcely  necessary  to  insist  that  opiates  should  be 
administered  with  extreme  caution.  The  patient,  a  constant  sufferer 
from  a  tormenting  disease,  is  in  an  ideal  condition  to  become  addicted 
to  narcotics.  I  have  seen  few  sadder  cases  than  those  of  old  men  whose 
prostatic  disease  was  still  apparently  curable,  while  their  subjection  to 
narcotics  could  not  be  overcome. 

LOCAL    TREATMENT 

First  Stage. —  During  the  first  stage  of  the  disease  the  Idadder 
em])ties  itself  completely.  Catheterization  is  therefore  quite  unneces- 
sary; indeed,  it  nuiy  be  harmful.  l)Ut  there  may  exist,  even  during 
this  stage,  irritable  bladder,  which  must  be  treated  by  instillations  of 
silver  nitrate,  or  by  prostatic  massage  and  the  rectal  douche.  It  is  the 
relief  of  this  condition,  by  the  way,  that  is  accomplished  by  the  vaunted 
electrical,  hydrotherapic  and  manipulative  cures  of  prostatism.  Or 
again,  there  nuiy  be  prostatitis  or  cystitis,  due  to  other  causes  (pp. 
170,  332).  Finally,  an  acute  retention  may  be  the  chief  feature  of  the 
disease,  and  this  rcnpiires  especial  notice. 

Acute  Retention — The  urine  must  be  withdrawni.  Half-hearted 
measures  are  inefficient.     The  hot  sitz  bath  may  be  employed  with  a 
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lixpodcruiic  injcx'tiou  of  inorpliin  as  a  temporizer;  ])iit  the  patient,  once 
thoroughly  obstnicted,  is  quite  beyond  emptying  his  own  bL^dder.  The 
surgeon  must  do  that  for  him. 

If  the  rubber  or  woven  catheter  passes  easily  there  are  only  two 
requirements:  (1)  Absolute  cleanliness,  and  (2)  evacuation  of  the 
bladder  by  easy  degrees.  Under  the  head  of  absolute  cleanliness  must 
be  included  irrigation  of  the  meatus  before  catheterization,  and  washing 
the  bladder  afterwards. 

As  was  stated  in  the  last  chapter,  if  the  bladder  in  acute  retention 
is  found  to  contain  more  than  1,000  c.c.  of  urine,  it  may  be  emptied 
of  no  more  than  this  amount.  One  may  stop  at  1,000  c.c,  or  may 
draw  some  500  c.c.  more  and  replace  them  with  boric-acid  solution. 
From  three  to  six  hours  later  1,000  c.c.  more  may  be  drawn,  and,  if 
necessary,  the  same  procedure  repeated  until  the  bladder  is  emptied. 
Continental  practitioners  prefer  to  leave  an  indwelling  catheter  after 
the  first  operation,  and  to  perform  the  succeeding  evacuations  through 
this,  but  the  procedure  may  as  well  be  done  by  intermittent  catheterism. 
In  either  case,  the  patient  should  be  promptly  put  under  the  influence 
of  hexamethylenamin  by  giving  three  10-grain  doses  on  the  first  day, 
and  he  should  be  kept  as  nearly  as  possible  absolutely  still,  preferably 
in  bed,  during  the  first  forty-eight  hours  after  the  first  introduction  of 
an  instrument. 

Second  Stage.— 1.  Simple,  Uninfected  Cases — The  frequency  of 
catheterization  is  theoretically  regulated  by  the  amount  of  residual 
urine,  and  the  rule  generally  given  is  that  if  the  residuum  is  less  than  75 
ex.,  no  catheter  is  required;  if  between  75  c.c  and  125  c.c.  {2  to  ^ 
ounces),  the  bladder  must  be  emptied  by  catheter  once  a  day;  if  be- 
tween 125  c.c.  and  200  c.c.  (J/,  to  6  ounces),  the  catheter  is  required  morn- 
ing and  evening;  and  for  larger  quantities  three  or  more  catheteriza- 
tions a  day  are  required,  according  to  the  severity  of  the  symptoms. 

Such  a  rule  may  well  be  applied  to  the  first  few  days  or  weeks  of 
treatment;  but,  inasmuch  as  the  passage  of  the  catheter  must  soon  be 
intrusted  to  the  patient  himself,  he  will  inevitably  form  his  o^vn  rules 
in  accordance  with  the  subjective  symptoms  rather  than  with  a  thought 
to  the  precise  amount  of  retained  urine.  Moreover,  patients  in  incom- 
plete retention  are  frequently  in  no  fixed  condition.  The  bladder  that 
retains  250  c.c.  to-day  may  retain  only  100  c.c.  to-morrow.  Indeed,  the 
first  eifect  of  regular  catheterization  is  often  to  reduce  the  amount  of 
residual  urine,  and  by  systematic  treatment  the  patient  may  sometimes 
be  brought  back  from  the  second  to  the  first  stage  of  the  disease. 

Exceptionally,  one  is  surprised  to  find  that  the  passage  of  the  cysto- 
scope  or  searcher,  which  is  calculated  rather  to  irritate  than  to  soothe 
the  surface  of  the  prostate,  and  usually  increases  rather  than  reduces 
the  amount  of  retained  urine,  may,  nevertheless,  free  the  patient  from 
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a  considerable  resichiuni.  Yet,  needless  to  say,  ri^^id  instrinuents  can- 
not be  employed  as  a  routine  measure  for  the  treatment  of  prostatic, 
retention. 

Although  it  is  often  possible,  by  the  methodical  use  of  the  catheter, 
to  reduce  the  residuum,  this  end  is  not  to  be  obtained  by  frequent  cathe- 
terization. On  the  contrary,  the  less  frequently  the  catheter  is  passed, 
within  reason,  the  better  results.  The  use  of  the  catheter  should  be 
cleanly,  gentle,  infrequent,  and  systematic.  The  first  three  points  re- 
quire no  further  insistence;  the  last  is  quite  as  cardinal  as  any  of  the 
others.     To  use  the  catheter  systematically  is  to  use  it  intelligently. 

Irregular  catheterization  is  valueless.  When  the  instrument  is  re- 
quired but  once  in  the  twenty-four  hours,  it  must  be  used  immediately 
before  retiring.  When  it  is  required  twice,  before  retiring  and  on  ris- 
ing. When  it  is  required  three  or  more  times — this  part  of  the  rule 
is  the  least  observed — it  must  be  introduced  at  regular  intervals.  As 
tlie  dyspeptic  stomach  must  be  fed  regularly,  so  must  the  overburdened 
bladder  be  emptied  regularly.  The  intervals  should  be  made  mathe- 
matically even,  if  possible.  Six  in  the  morning,  two  in  the  afternoon, 
and  ten  at  night  are  favorite  hours,  or,  if  the  patient  retires  late,  seven, 
three,  and  eleven.  The  evening  catheterization  must  be  at  bedtime. 
The  morning  one  seems  early,  but  the  patient's  bladder  will  awaken  him 
betimes. 

Thus  far  catheler  life  has  been  considered  as  though  entirely  con- 
ducted l)y  the  surgeon.  This  is  far  from  being  the  case.  The  surgeon 
must  initiate  catheter  life.  He  must  perform  the  catheterizations  for 
the  first  few  days ;  but,  at  the  same  time,  he  must  instruct  the  patient, 
both  by  precept  and  example,  how  to  perform  the  operation  himself  in 
a  cleanly,  gentle,  systematic  manner.  The  gentleness  and  system  are 
the  same  for  patient  as  for  surgeon.  The  details  of  cleanliness  differ 
somewhat.     The  patient  should  be  instructed  as  follows: 

1.  Hexamethylenamin  (0.5  to  1  gram  a  day)  must  be  taken 
throughout  the  institution  of  catheter  life  and  thereafter. 

2.  The  hands  must  be  washed  with  soap  and  water  before  each 
catheterization.  Most  surgeons  advise  that  the  glans  penis  be  washed 
also.  This  the  patient  will  very  rarely  do;  he  will  give  it  up,  and,  find- 
ing no  harm  results,  he  will  perhaps  give  up  washing  his  hands  as  welL 
I  am  therefore  contented  with  the  hand-washing. 

3.  The  patient  must  be  shown  how  to  pass  the  catheter  without  touch- 
ing that  part  of  it  which  enters  the  deep  urethra. 

4.  The  catheter  is  to  he  flushed  inside  and  out  with  running  water 
after  using.  It  is  then  boiled  for  ten  minutes,  dried  with  a  clean  towel, 
and  placed  in  a  metallic  box  or  between  the  folds  of  a  towel,  where  it 
remains  until  again  needed.  The  metallic  box  must  be  kept  scrupu- 
lously clean.     If  a  woven  catheter  is  used,  and  a  boilable  one  cannot  be 
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obtaiiu'd,  the  eatlictcr  must,  be  washed  carefully  with  soap  and  water 
and  then  flushed  with  running  water  before  and  after  each  catheter- 
ization.^ 

5.  The  lubricant  used  nuist  be  aseptic  and  kept  in  collapsible  tubes. 

6.  The  bladder  must  be  washed  daily  nntil  the  first  infection  has 
passed  and  the  bladder  has  acquired  a  toleration  for  the  instrument. 
Then,  the  intervals  between  washes  is  made  progressively  greater  up  to 
once  a  week,  which  is  the  usual  limit  of  safety. 

7.  Special  attention  must  be  paid  to  combating  constipation. 

The  technic  of  autoirrigation  must  be  described  in  detail  to  the  pa- 
tient, and  he  must  be  made  to  perform  the  ojieration  in  the  surgeon's 
presence.  I  shall  describe  only  the  method  which  I  have  employed.  I 
have  used  various  solutions,  but  now  usually  employ,  in  clean  cases, 
a  boric-acid  solution,  for  the  reason  that  this  is  easily  made,  and  it  is  im- 
possible for  the  patient  to  make  the  solution  strong  enough  to  irritate. 

In  some  instances  silver  nitrate  (1:  10,000)  must  be  used  instead 
of  boric  acid. 

The  patient  is  supplied  with  a  pint  measure,  a  glass  rod,  a  pound 
tin  of  granular  boric  acid,^  a  fountain  syringe,  a  two-way  stop-cock,  a 
tube  of  sterile  lubricant,  and  a  number  of  catheters.  He  then  pro- 
ceeds as  follows:  First  washing  his  hands  and  obtaining  some  water 
so  hot  that  he  can  only  just  keep  his  finger  in  it  (circa  115°  F.),  he 
fills  the  pint  measure  with  this,  adds  a  heaping  teaspoonful  of  the  gran- 
ular boric  acid,  and  stirs  with  the  glass  rod  until  the  crystals  are  dis- 
solved. This  solution  he  pours  into  the  fountain  syringe,  to  which  the 
two-way  stop-cock  is  attached,  and  hangs  it  just  above  his  head.  He 
then  attaches  the  hard-rubber  nozzle  to  the  clean  catheter,  lubricates 
the  latter,  and  introduces  it  gently  into  his  bladder.  He  introduces  the 
catheter  only  far  enough  to  strike  water — the  natural  tendency  is  to 
])ush  it  in  too  far,  and  then  to  pull  it  out  and  in  until  the  right  spot  is 
reached — and  drains  the  bladder  dry.  Then  he  opens  the  stop-cock, 
allows  the  water  to  escape  from  the  bag  until  it  runs  warm,  turns  off 
cock,  couples  cock  and  nozzle,  turns  on  the  stream  again,  and  allows 
the  bladder  to  fill.  As  soon  as  he  feels  any  intravesical  tension  he  turns 
the  cock  off  and  the  fluid  escapes  into  the  vessel.  By  turning  the  cock 
on  and  off  the  bladder  may  be  filled  and  emptied  several  times ;  for  the 
present  purpose  one  filling  suffices. 

In  spite  of  every  precaution  the  bladder  soon  becomes  infected. 

'  This  system  is  not  strictly  aseptic,  liut  tlic  use  of  trioxyiiietliylen  (formalin) 
tiiMets  or  sublimate  solution  in  the  catheter  box  does  more  harm  by  irritation  than 
{;oo(l  by  antisepsis. 

^  Pulverized  boric  acid  dissolves  very  slowly.  If  silver  nitrate  is  to  be  used  it  may 
be  kept  as  a  10-per-cent  solution  in  a  dropper  bottle,  of  which  S  to  10  drops  is  dis- 
solved in  500  c.c.  of  water. 
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2.  Infected  Cases — Jnfeefiou  introduces  several  new  features  in 
treatment.  The  same  cleanly,  gentle,  and  systematic  catheterization  is 
required,  but  beyond  this  the  infection  itself  must  be  treated  as  a  pos- 
terior urethritis  or  a  cystitis.  If  recent  it  should  be  attacked  vigorously 
with  the  hope  of  conquering  it.  The  stronger  remedies,  nitrate  of  silver 
or  permanganate  of  jwtash,  should  be  injected  daily,  and  the  surgeon 
should  apply  them  himself. 

If  the  infection  is  acute,  rest  in  bed  and  anodynes  may  be  required. 
Urethral  fever  may  occur  and  require  appropriate  treatment.  In  these 
acute  cases  the  danger  of  administering  opium  freely,  whether  by  mouth 
or  by  rectum,  should  not  be  forgotten ;  the  patient's  future  must  not  be 
unduly  imj^eriled  to  assure  his  present  comfort. 

Chronic  inflammation  assumes  one  of  two  forms:  (a)  The  urine 
is  bacterial,  acid,  or  neutral  in  reaction,  and  contains  little  pus;  (h)  the 
urine  is  ammoniacal  and  loaded  with  stringy  muco-pus.  Either  form, 
if  long  continued,  leads  to  pyelitis.  For  each  the  best  general  remedy 
is  usually  hexamethylenamin,  or,  if  this  is  not  tolerated,  salol,  or  boric 
or  benzoic  acid.  The  mild  form  of  inflammation  is,  in  a  sense,  a  boon 
to  its  ]X)ssessor.  It  toughens  his  organs,  as  it  were,  and  lessens  the  dan- 
ger of  serious  inflammatory  complications.  Though  not  readily  over- 
come, it  is  very  easily  controlled,  and,  if  the  patient  is  faithful  to  his 
urinary  toilet  with  urinary  antiseptics,  catheter,  and  bladder  irrigation, 
he  may  indulge  in  the  little  irregularities  of  aseptic  technic,  which  all 
])atients  allow  themselves  in  the  long  run,  without  any  harm  coming  to 
him.  Ammoniacal  cystitis,  on  the  other  hand,  is  always  a  menace. 
Phosphatic  stone,  abscess  of  prostate,  bladder,  or  kidney,  and  urinary 
fever,  either  acute  or  chronic,  result  from  it,  and  energetic  local  treat- 
ment are  required  to  control  it.  The  retained  catheter  is  often  em- 
ployed for  this  purpose  with  advantage  when  the  prostate  is  not  irritable. 
Stone  should  be  suspected  and  searched  for,  and,  if  the  ammoniacal 
cystitis,  whether  due  to  stone  or  not,  cannot  be  controlled,  operation  is 
required. 

3.  Irritable  Cases — Irritable  cases  are  very  rebellious  to  treatment. 
An  irritable  case  is  one  whose  symptoms  are  made  worse  by  all  local 
measures,  whether  simple  catheterization  or  irrigation.  If  the  residuum 
is  small,  internal  remedies,  whether  antise])tics,  balsamics,  or  alkalies, 
nuiy  conquer  the  irritability;  the  rectal  douche  may  be  of  assistance. 
But  if  these  means  fail,  if  the  case  does  badly  without  local  treatment 
and  equally  ])a(lly  with  it,  there  is  no  alternative  but  the  knife. 

4.  Obstructive  Cases — Ohstruction  to  catheterization  is  often  an  im- 
portant feature.  It  may  be  impossible  to  introduce  soft-rubber  or  even 
woven  instruments  into  the  bladder  on  a(!count  of  spasm  of  the  cut-off 
muscle  or  of  some  crookedness  in  the  deep  urethra.  Spasm  of  the  cut- 
off is  oftenest  caused  by  a  soft  linear  stricture  at  the  bulbo-membranous 
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junction,  and  the  passage  of  a  few  sounds  solves  the  difficulty  ;  and  even 
if  there  is  no  stricture,  the  gentle  passage  of  a  sound  is  often  the  best 
treatment  to  relieve  spasm  or  to  iron  out  a  tortuous  prostatic  canal. 

The  reia'med  catheter  is  especially  useful  here.  By  fastening  a 
rubber  or  woven  catheter  into  the  urethra  for  a  few  days,  the  rough 
canal  can  be  smoothed  down.  By  this  means  the  urine  is  also  drawn 
off  continuously,  and  the  lessened  congestion  thus  obtained  often  results 
in  a  notable  diminution  in  the  size  of  the  prostate  and  the  amount  of 
residual  urine. 

Third  Stage. —  When  there  is  complete  retention  with  overflow  the 
treatment  is  much  the  same  as  when  the  retention  is  incomplete.  The 
first  catheterizations  must  be  conducted  according  to  the  rules  laid  down 
for  acute  retention.  The  catheter  should  l)e  passed  not  more  than  three 
or  four  times  in  the  twenty-four  hours,  if  possible,  even  though  a  pint 
is  drained  off  each  time,  for  the  distended  and  atonied  bladder  endures 
this  retention  better  than  the  more  frequent  passage  of  a  catheter.  If 
the  complete  retention  is  of  short  standing  it  may,  perhaps,  be  relieved 
by  the  retained  catheter.  If  there  is  much  irritability  or  inflammation, 
the  patient  may  have  to  pass  the  catheter  six,  eight,  ten,  or  more  times 
a  day  to  alleviate  his  sufferings.  Such  a  condition  is  unbearable  and 
demands  operation  if  not  sj^eedily  relieved  by  palliative  measures,  nota- 
l)ly  the  retained  catheter. 

Overflow. — Overflow  is  the  most  disagreeable  symptom  of  complete 
retention.  If  systematic  catheter  life  can  be  instituted,  the  overflow 
is  usually  controlled ;  but  if  the  bladder  is  contracted  or  irritable,  the 
overflow  may  continue,  to  the  great  annoyance  of  the  patient.  If  this 
symptom  is  not  relieved  by  the  catheter,  irrigations,  the  retained  cathe- 
ter, etc.,  and  the  patient  wdll  not  submit  to  operation,  he  must  wear  a 
urinal. 

This  urinal  is  useful  only  by  day.  During  the  night,  when  the 
patient's  symptoms  are  at  their  worst,  he  must  be  satisfied  to  relieve  him- 
self as  much  as  possible  with  the  catheter  and — wet  the  bed.  A  large 
rubber  penis  bag  nuiy  afford  some  relief  at  night,  if  the  patient  can 
accustom  himself  to  lie  on  one  side  and  not  to  roll  over  in  his  sleep. 

TREATMENT    OF    COMPLICATIONS 

The  treatment  of  prostatitis,  cystitis,  irrilabilily.  olislruction  to  the 
catheter,  and  retention  have  already  been  dealt  w'ith.  True  incontinence 
must  be  treated  by  the  urinal.  It  may  sometimes  be  relieved  by  stimu- 
lating instillations  (niti-atc;  of  silver,  1:1,000)  into  tlu^  jjostcrior 
uretlii-a. 

Stricture. — Soft  strictni-(>  in  the  bulb  sometimes  results  from  hy- 
pertrophy of  the  prostate  and  causes  annoying  spasm   of  the  cut-off 
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luusclo.  It  is  easily  cured  by  the  passage  of  a  lew  sounds.  Orgauie 
stricture  requires  dilatation  in  order  that  the  prostate  may  be  properly 
dealt  with  and  this  extra  cause  of  retention  removed.  If  there  is  much 
retention,  and  the  kidneys  are  damaged,  there  is  notable  danger  of  chill 
and  septicemia,  to  avoid  which  every  precaution  must  be  taken.  If 
dilatation  is  impracticable,  external  urethrotomy  and  prostatectomy 
should  be  performed. 

Stone. — It  is  often  impossible  to  identify  a  small  stone  behind  a 
large  prostate.  The  X-rays  and  the  cystoscope  may  be  employed,  but 
by  neither  means  can  stone  be  excluded  with  certainty  if  the  bladder  is 
sacculated  or  the  has  fond  deep.  If  a  stone  complicates  a  hypertrophied 
prostate,  it  is  usually  futile  to  attempt  litholapaxy.  Perineal  pros- 
tatectomy and  litholapaxy  or  suprapubic  section  should  be  performed. 
In  the  long  run  the  patient  will  submit  to  operation  as  a  happy  relief  to 
his  symptoms. 

False  Passage. —  The  clinical  history  of  false  passage  is  character- 
istic enough.  A  prostatic  obstruction  is  encountered  by  the  surgeon. 
He  cannot  surmount  it ;  he  uses  force ;  something  gives  way,  the  in- 
strument (always  a  metallic  one)  is  twisted  out  of  its  course,  and  the 
patient  cries  out  with  pain.  It  may  be  forced  into  the  bladder  and  the 
urine  withdrawn,  or  the  bladder  may  not  be  reached.  In  either  event 
the  withdrawal  of  the  instrument  is  followed  by  free  hemorrhage,  and 
its  reintroduction  is  usually  more  difficult  and  painful  than  ever. 

With  such  a  condition  of  affairs  it  is  usually  best  to  drain  the  blad- 
der by  operation  wdth  immediate  or  subsequent  prostatectomy.  If  the 
patient  will  not  submit  to  operation,  the  bladder  should  be  emptied 
several  tiiues  by  suprapubic  aspiration  before  attempting  any  urethral 
instrumentation.  In  the  meanwhile  hot  sitz  baths,  enemas,  etc.,  should 
be  employed  to  relieve  prostatic  congestion.  After  twenty-four  or  forty- 
eight  hours  of  such  treatment  a  double-elbowed  catheter  or  Guyon's  el- 
bowed catheter  is  introduced  with  the  greatest  gentleness.  These  instru- 
ments, following  the  roof,  will  often  escape  the  mouth  of  the  false  pas- 
sage on  the  floor.  Where  they  fail,  the  prostatic  silver  catheter  may 
succeed.  Special  instruments,  of  which  one  part  enters  the  passage 
while  another  avoids  it,  should  never  be  used,  since  they  keep  the  false 
passage  o]ien,  whereas  the  surgeon's  chief  endeavor  should  be  to  en- 
courage it  to  close. 

If  an  instrument  can  be  introduced  into  the  bladder,  it  had  better 
be  tied  in  for  two  or  three  days.  The  false  passage  will  thus  be  en- 
couraged to  close,  and  subsequent  catheterizations  will  be  comparatively 
easy.  If,  on  the  other  hand,  catheterism  is  impossible,  or  if  an  abscess 
forms  in  the  prostate,  the  knife  must  be  resorted  to. 

Epididymitis. — This  is  one  of  the  most  annoying  complications 
of  this  disease.     The  epididymis  may  be  stirred  up  by  every  passage  of 
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the  catheter,  and  yet  the  passage  of  the  catheter  may  be  imperative.  The 
treatment  for  epididymitis  is  palliative  np  to  the  point  of  abscess  forma- 
tion, as  indicated  by  considerable  swelling  (not  dne  to  hydrocele)  or 
septic  fever.  These  symptoms  call  for  epididymotomy,  and  this  may 
nsiially  be  advantageonsly  preceded  by  ligation  of  the  opposite  vas,  to 
prevent  fiii'thcr  e])ididyinitis. 

Renal  Complications. — Jlcnal  retenUon  (p.  380),  pyelonopliri- 
tis  (p.  365),  and  vrinary  septicemia  (p.  37iJ)  reqnire  the  treatment 
appro] )riHte  to  them.  There  is  no  need  to  repeat  the  special  featui-es 
here,  althongh  these  often  take  a  prominent  place  in  the  treatment  of 
prostatic  hypertrophy. 

Hemorrhage. — If  slight,  the  hemorrhage  may  be  controlled  by 
senecio  aureus  (4  c.c.  t.  i.  d.)  or  by  a  single  gentle  passage  of  a  Benique 
sound.  If  the  bladder  fills  with  clots,  these  may  be  aspirated  out  with 
a  large  piston  syringe  and  a  large  woven  catheter.  After  aspiration  the 
bladder  should  be  irrigated  with  Squibb's  compound  surgical  powder, 
a  hea])ing  teaspoonful  to  500  c.c.  of  water  at  120°  F.  ^^Tlen  this 
maneuver  fails,  suprapubic  section  should  be  performed  at  once,  the  clots 
emj^tied  out,  and  further  clotting  prevented  by  continuous  irrigation. 

OBJECTIONS   TO    PALLIATIVE    TREATMENT 

Watson  and  Cunningham  ^  formulate  the  objections  to  catheter 
treatment  as  follows: 

(1)  It  is  never  curative.  (2)  Even  though  it  may  have  been  tolerated 
by  the  patient  for  a  greater  or  less  length  of  time,  that  ^act  is  never  a 
guarantee  that  it  may  not  at  any  future  time  fail  to  give  relief,  or  to  save 
the  patient's  life,  or  spare  him  suffering.  (3)  In  a  considerable  proportion 
of  cases — probably  not  less  than  10  pci*  cent — this  imj)lenient  results  in  tlic 
death  of  the  patient;  no  one  can  foretell  in  wliieh  of  tliem  tliis  result  will, 
and  in  which  it  will  not  occur.  (4)  It  is  always  accompanied  by  the  risk 
of  liaving  tlie  patient  attacked  by  one  or  anotlier  of  the  complications  due 
to  its  use,  or  incident  to  hypertrophy  of  the  gland,  viz.,  prostatic  abscess 
or  inflammation  of  the  gland,  epididymitis,  orcliitis,  abscess  of  the  testicle. 
(5)  It  is  the  cause  of  many  deaths  because  of  its  being  put  into  practice 
by  ignorant  or  unskilled  medical  men,  few  of  whom  hesitate  to  undertake  it, 
and  but  few  of  whom  are  competent  to  do  so.  (6)  In  the  cases  in  which  it 
proves  not  to  be  })alliative,  the  surgeon  has  been  deprived  of  giving  the 
patient  the  excellent  chance  of  cure  and  good  health  which  he  might  have 
promised  liad  he  been  permitted  to  institute  the  operative  treatment  at  first. 
In  the  face  of  this  arraignment,  it  is  not  surprising  that  many  expert  sur- 
geons have  taken  the  stand  that  it  is  better  to  do  away  with  catheter  treat- 

»  "Genito-Urinary  Diseases,"  1908,  I,  p.  335. 
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iiu'iif  ali()<4"('tlicr.  iiiid  to  concentnite  the  atteiiiion  on  the  operative  method, 
and   iinprov  iui^f  it. 

This  arraignmont  of  tlio  palliative  troatinont  of  prostatic  hypcr- 
tro])hy  is  fully  justitied.  Each  jiractitioiicr  iiuist  draw  from  it  his  own 
coiicliisioiis,  and  decide  which  case  is  suitable  for  cathcterism  and  which 
requires  operation. 


CHAPTEE    XXVIII 

THE   OPEEATIVE    TREATMENT    OF   PROSTATIC   HYPERTRO- 
PHY—THE   CHOICE    OF    TREATMENT 

Twenty  years  ago  no  one  operated  npon  the  hypertrophied  prostate. 
To-day  every  surgeon  approaches  this  organ  with  a  knife  in  his  mind 
if  not  in  his  hand.  The  mass  of  literature  npon  the  snbject  is  appalling. 
Everyone  operates ;  everyone  writes ;  everyone  defends  his  own  views  in 
his  own  way,  and  the  result  is  that  the  variety  of  operations  almost 
equals  the  number  of  operators.  Some  would  operate  always ;  a  few 
would  operate  never.  On  one  point  only  do  they  all  agree  implicitly,  if 
not  explicitly — viz.,  the  prostatic  may  not  be  operated  upon  with  im- 
punity. The  mortality  of  prostatectomy  varies  from  5  per  cent  to  15 
per  cent  at  the  hands  of  different  surgeons.  In  face  of  this  single  ac- 
cepted fact  I  have  not  until  now  felt  justified  in  urging  early  operation 
for  this  malady.  We  have  been  seeking  many  false  gods.  We  have 
been  diverted  first  to  this  side,  then  to  that,  in  the  hope  of  finding  the 
safe  and  sure  cure ;  from  this  diversity  of  effort  has  arisen  a  more  cor- 
rect understanding  of  what  a  hypertrophied  prostate  is  and  what  must 
be  done  to  cure  it,  and  at  last  we  are  approaching  the  surgical  ideal :  an 
operation  that  removes  the  obstruction  and  does  not  kill  the  patient. 

THE    INDICATION    FOR    OPERATION 

There  is  but  one  condition  calling  for  operation,  and  that  is  the 
failure  of  palliative  treatment.  If  the  patient  is  failing  in  spite  of  the 
most  minute  care,  if  he  cannot  be  got  out  of  a  precarious  condition,  or 
even  if  it  is  foreseen  that  palliative  measures  are  about  to  fail — in  any 
such  case  an  operation  should  be  strongh'  urged  upon  him.  The  pres- 
ence of  stone,  unconqueral)lo  irrital)ility  of  the  bladder,  persistent  am- 
moniacal  cystitis,  progressive  urinary  toxemia  or  septicemia,  increasing 
renal  dilatation  or  suppuration — all  these  are  indications  for  operation. 
On  the  other  hand,  an  old  man  with  a  patient  bladder  and  an  acid  cys- 
titis, with  some  pyelo-nephritis,  is  no  candidate  for  the  knife.  He  en- 
dures the  catheter  well,  and,  even  thoiTgh  he  depend  entirely  upon  the 
instrument,  he  only  has  to  use  it  four  or  five  times  in  the  twenty-four 
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liours.  lie  has  no  notable  pain.  His  bladder  gives  him  no  more  trouble 
than  the  rest  of  his  organs.  lie  can  live  out  the  full  terui  of  his  life — 
ten,  twenty  years — in  this  condition.  It  is  not  fair,  indeed  it  is  not 
often  possible,  to  persuade  such  a  man  to  submit  to  considerable  dis- 
comfort, with  a  very  ajipreciable  risk  to  his  life,  for  the  single  ])urpose 
of  ridding  him  of  the  catheter,  to  which  he  has  become  thoroughly  ac- 
customed. 

But  there  are  many  cases  in  which  the  operative  indications  cannot 
be  thus  sunnnarily  decided.  As  for  the  patient,  he  may  not  acquiesce 
unless  his  syiiijitoms  force  him  to  it.  The  agony  of  an  acute  retention 
or  of  a  ceaseless  strangury  will  quickly  bring  him  to  terms ;  yet  either 
of  these  may  often  be  entirely  relieved  by  palliative  means ;  while  the 
slow  progression  of  the  disease,  the  persistent  ammoniuria,  the  decreas- 
ing renal  output,  the  failing  ajipetite,  the  thinning,  weakening  limbs, 
the  quickening  pulse,  the  chalky  white  face,  the  hectic  fever — these 
signs,  so  patent  to  the  surgeon,  nuike  no  inqjression  \\\)(m  the  j)atient. 
He  accepts  them  as  the  discomforts  of  old  age,  and  will  not  hear  of 
operation  until  too  late. 

As  for  the  surgeon,  let  him  beware  of  too  earnestly  advocating  opera- 
tion. Any  operation  upon  an  old  man  has  some  mortality  which  can- 
not be  overcome,  and  though  the  most  desperate  case  may  rally  splen- 
didly, no  health,  strength,  or  vigor  is  proof  against  an  embolus  or  an 
apoplexy,  nor  are  any  old  man's  kidneys,  however  apparently  sound,  to 
be  entirely  trusted.  One  of  the  healthiest  men  I  ever  performed  pros- 
tatectomy upon  died  on  the  fourth  day  by  cardiac  embolism.  Therefore 
I  urge  that  the  surgeon  expend  every  effort,  every  artifice  at  his  com- 
mand, before  he  says  finally  to  his  patient,  ''  You  are  failing,  you  are 
losing  ground,  you  are  wasting  time.  You  have  now  every  chance  of 
being  saved  by  operation ;  the  longer  you  delay  the  less  your  chances." 
Then  the  responsibility  of  choice  is  off  the  surgeon's  shoulders.  If  the 
patient  refuses  operation,  so  be  it.  If  he  accepts,  he  does  so  knowing 
that  he  has  come  to  his  last  stand,  and  his  elation  at  the  victory  which, 
in  all  hunum  probability,  awaits  him  will  only  be  heightened  by  the 
appreciation  of  the  dangers  he  has  avoided. 

Yet  coni])lete  ])rostati(;  retention  in  an  ignorant  or  careless  old  man 
(and  how  few  old  men  arc  not  either  insujK'rably  ignorant  or  utterly 
careless!)  calls  for  ojx'i-alion.  Thus  ])racti<'ally  all  clinic  cases 
rcHpiire  operation  as  soon  as  the  prostatic  retxmtion  is  definitely 
established. 

At  the  other  end  of  the  line,  when  kidneys,  heart,  head,  and  stomach 
all  are  failing,  operation  is  still  indicated.  The  mortality  here  is  high, 
but  the  cures  are  little  short  of  the  miraculous. 
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PALLIATIVE    OPERATIONS 


suprapubic, 
Aspiration  of  the  bladder  -<j  perineal  (obsolete), 
rectal  (obsolete). 


Cystostomy 


,  .    (  puncture, 
suprapubic  ■{  .     .  . 

I  incision, 

perineal  incision, 

prostatic  puncture  (obsolete). 


Aspiration. — Ivcetal  and  perineal  aspiration  are  never  to  he  em- 
ployed. Suprapnbic  aspiration  is  of  the  most  ephemeral  valne.  By  it 
we  gain  time — that  is  all.  For  acnte  retention  it  may  be  appropriate 
treatment ;  for  anything  else  it  is  fntile. 

Cystostomy. — Cystostomy  is  the  formation  of  a  fistnla  in  the  blad- 
der wall.  A  simple  cystostomy  does  not  interfere  with  the  prostatic 
obstrnction,  bnt  carries  the  stream  of  nrine  aronnd  it,  and,  althongh  in 
some  few  cases  the  prostate,  thns  relieved  of  irritation,  may  shrink  snf- 
ficiently  to  reestablish  the  urethral  right  of  way,  this  outcome  is  not 
to  be  expected,  and  cystostomy  is  performed  either  with  the  intention  of 
establishing  permanent  drainage  or  as  a  preliminary  to  prostatectomy. 

For  permanent  drainage,  the  suprapubic  route  is  always  chosen. 
The  operation  may  well  relieve  pain  and  spasm,  though  sometimes  it 
fails  even  to  do  this,  but  it  does  not  necessarily  cure  cystitis,  and  it 
leaves  the  patient  more  or  less  incontinent,  bound  to  an  ungainly  and 
stinking  a])])aratus,  chafed  and  wet  in  spite  of  infinite  washings  and 
powderings,  and  by  no  means  a  well  man.  Hence  the  field  for  this  op- 
eration is  daily  liecoming  restricted  by  the  extension  of  radical  oj^era- 
tions  to  more  and  more  desjierate  cases,  and  when  cystostomy  is  per- 
formed in  these  days  it  is  often  only  for  the  purpose  of  alleviating  the 
patient's  symptcmis  until  he  shall  have  gained  sufficient  streng-th  to 
withstand  a  more  radical  procedure. 

Tliis  temporary  cystostomy,  since  its  adoption  as  a  routine  pro- 
cedure by  Clietwood  ^  and  others  as  the  preliminary  ojjcration  for  des- 
perate cases,  has  beconic  widely  recognized  as  a  valual)le  means  of  drain- 
ing the  l)hidder  and  relieving  se])sis  and  renal  retention.  \\y  its  nse  the 
patient,  who  w'onld  not  sui-vive  a  ]irimary  ])rostatectomy,  is  got  into 
a  condition  in  which  he  readily  withstands  the  shock  of  the  major  pro- 
cedure. Cystostomy  is,  of  course,  only  a  substitute  for  the  retained 
catheter.  Yet  it  is  far  more  generally  applicable  tlian  tlie  catlieter. 
which  prostatics  often  bear  very  ill. 

The  cystostomy  is  done  by  the  suprapubic  or  the  perineal  route,  in 

^  Trans,  Am.  Ass'n  of  Genito-Urinary  Surgeons,  1907, 1,  82. 
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accordance  with  tlic  prostatectomy  that  is  to  follow.  In  case  of  (h)iil)t, 
the  perineal  operation  should  he  chosen,  since  it  can  he  performed  more 
rapidly. 

RADICAL    OPERATIONS 

Castration  (ol)solescent). 

Vasotomy  (obsolescent). 

Bottini's  operation  (obsolescent). 

Chetwood's  operation. 

Perineal  prostatectomy  by  intra-urethral  enucleation. 

Perineal  prostatectomy  by  extra-urethral  enucleation, 

Suprapul)ic  prostatectomy. 

The  Obsolescent  Operations.— Castration,  vasotomy,  and  Bot- 
tini's operation  have  been,  to  all  intents  and  purposes,  discarded  in 
favor  of  other  operations.  Although  the  two  former  have  manifest  in- 
fluence in  the  reduction  of  the  congestion  of  the  prostate  gland, ^  it  is 
questionable  whether  they  ever  cause  the  hypertrophied  prostate  to 
atrophy,  and  it  is  certain  that  whatever  atrophy  they  do  cause  does  not 
necessarily  relieve  the  obstruction  to  urination,  and  has  no  effect  upon 
the  debilitated  bladder.  Published  statistics  would  show  that  the  func- 
tional results  of  castration  and  vasotomy  are  excellent ;  but  they  are  no 
longer  advocated  on  account,  no  doubt,  of  the  great  unrecorded  list  of 
failures. 

Bottini's  operation  fails  to  fulfill  the  surgical  indications  because  it 
is  an  attack  upon  the  prostate  undertaken  through  the  urethra  without 
digital  examination  of  the  precise  nature  of  the  obstruction,  and  with- 
out the  possibility  of  verifying  the  fact  that  the  obstruction  has  been 
relieved  after  the  operation  is  completed.  The  surgeon  does  not  know 
precisely  what  he  is  trying  to  do,  nor  precisely  what  he  has  done.  There- 
fore, although  Bottini's  operation  has  relieved  many  cases  of  prostatic 
retention,  it  has  failed  to  relieve  many  others,  and  it  has  caused  the 
death  of  many  patients  through  the  uncertainty  of  the  procedure. 

These  deaths  are  due  to  infection  in  the  incised  prostate,  or  to  car- 
rying the  incision  beyond  the  walls  of  the  bladder  or  urethra  and  jier- 
mitting  infiltration  of  urine.  Although  the  mortality  of  Bottini's 
operation  is  low  (2  per  cent  to  6  ])er  cent),  the  cases  that  die  are  often 
those  that  could  readily  be  saved  by  some  other  form  of  operation. 

Mortality  of  Other  Operations. — The  estimated  mortality  of 
perineal  i)rosraTectoniy  averages  about  G  per  cent  (Proust^  and  Wat- 
son). Individual  o]Terators  have  reported  a  far  lower  mortality.  Thus, 
Fergusson  has  reported   103   cases  with   3.(5   per  cent  mortality,   and 

»  Cf.  Keyes,  Jr.,  Med.  Record,  1900,  July  21,  p.  <S1. 

^  Comptes  Rendus  de  I' Assoc.  Franc  d'UroL,  1904,  p.  184. 
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Young  has  performed  128  consecutive  operations  without  a  death,  liav- 
ing  previously  reported  4.6  per  cent  mortality.  Suprapubic  prostatec- 
tomy has  a  rather  higher  average  mortality.  Thus,  Freyer  operated 
upon  350  cases  with  7.3  per  cent  mortality.  On.  the  other  hand,  the 
Mayo  brothers,  in  their  last  annual  hospital  report,  show  over  100  eases 
of  prostatectomy  within  the  year,  almost  equally  divided  between  supra- 
]>ubic  and  perineal,  and  with  an  approximate  mortality  of  10  per  cent 
for  each. 

Chetwood's  operation  cannot  fairly  be  compared  with  prostatectomy. 
It  is  applicable  only  to  a  limited  number  of  cases,  but  when  properly 
performed  upon  these  gives  a  lower  mortality  than  any  form  of  pros- 
tatectomy. Thus,  1  have  operated  upon  30  cases  with  one  death  by  this 
method.  Inasmuch  as  the  technic  of  prostatectomy  has  only  been  per- 
fected within  the  past  few  years,  the  masters  of  each  particular  opera- 
tion are  able  to  report  a  progressively  smaller  list  of  mortality,  both 
because  of  the  improvement  of  their  technic  and  because  they  are  able 
to  recognize  those  cases  which  are  in  such  bad  condition  as  to  justify  no 
radical  operation.  No  man  attempts  to  remove  the  prostate  of  every 
prostatic.  The  bolder  surgeon,  like  Freyer,  will  always  have  a  mortality 
running  from  5  per  cent  to  10  per  cent.  The  more  conservative  oj^erator 
may  well  succeed  in  saving  all  his  patients,  but  only  at  the  expense  of 
permitting  some  to  die  of  their  disease,  or  to  pass  their  remaining  days 
with  a  suprapubic  fistula,  who  might,  in  the  hands  of  the  bolder  sur- 
geon, have  been  rid  of  their  tmubles. 

Functional  Results  of  Operation.— Sui)rapubic  prostatectomy 
gives  the  best  functional  results.  If  the  patient  recovers  from  the  op- 
eration, and  if  the  operation  has  been  proj^erly  j^erformed,  he  may  be 
expected  to  become  entirely  well.  He  runs  no  risk  of  incontinence  of 
urine  or  rectal  fistula,  is  likely  to  empty  the  bladder  completely,  and 
careful  after-treatment  should  minimize  the  one  risk  of  the  operation, 
viz.,  prolonged  healing  of  the  suprapubic  wound.  On  the  other  hand,  the 
suprapubic  operation  gives  a  nuich  more  tedious  convalescence  than  |)eri- 
neal  prostatectomy,  and  usually  confines  the  patient  longer  in  bed. 

Perineal  prostatectomy,  if  entirely  successful,  is  the  most  brilliant 
of  all  the  operations  upon  the  prostate.  It  permits  the  patient  to  be  out 
of  bed  within  a  few  days,  and  cures  him  entirely  within  two  or  three 
weeks ;  but  it  is  a  more  difiicult  oi^eration  to  i-jcrform  properly  than  is 
suprapubic  prostatectomy.  It  gives  a  small  percentage  of  urethro-rectal 
fistuhp,  even  when  jx'rformed  by  the  best  operators,  and  it  leaves  a  small 
and  indeterminate  number  of  patients  with  incontinence  of  urine,  par- 
tial or  complete,  after  the  operation. 

Chetwood's  o]X'ration  is  ap]:)lical)le  only  to  certain  cases.  If  suc- 
cessful, it  subjects  the  patient  to  the  minimum  of  inconvenience  and 
cures   him   with   fhe  greatest  rapidity.      Several   of  my    patients   have 
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iiriii;it('(I  lliroiiiih  the  perineal  wound  for  not  more  tlian  forly-eig'lit  hours 
and  have  healed  as  raphlly  as  patients  upon  whom  simple  external  ure- 
throtomy hud  been  performed.  Its  dangers  are  those  of  perineal  pros- 
tatectomy. 

Choice  of  Operation. —  If  preliniinary  cystoscopy  has  not  been, 
or  may  not  he,  ])erformed,  the  suprajnibie  operation  is  the  operation  of 
elioice,  for  it  alone  permits  a  thorough  study  of  the  precise  nature  of  the 
intravesical  growth  and  a  full  a^jpreciation  of  the  presence  or  absence 
of  stone.  Generally  speaking,  the  surgeon  unfamiliar  with  the  technic 
of  these  various  operations  Avill  succeed  better  by  the  suprapubic  than  by 
the  perineal  route.  Perineal  prostatectomy  requires  sjjecial  skill  and 
should  be  performed  only  upon  ])atients  who  have  been  previously  cys- 
toscoped.^  The  Chetwood  operation  is  limited  in  its  field  to  the  destruc- 
tion of  prostatic  l)ars  and  strictures  at  the  neck  of  the  bladder.  For  this 
purpose  it  is  ideal,  and  the  proportion  of  cases  that  may  be  submitted 
to  it  is  extremely  large ;  but  it  requires  fully  as  much  technical  experi- 
ence as  does  i^erineal  prostatectomy,  and  on  account  of  the  relative  re- 
striction of  its  field  will  never  be  as  generally  employed  as  that  operation. 

THE  OBJECT  OF  OPERATING  UPON  THE 
HYPERTROPHIED  PROSTATE 

Almost  every  surgeon  operates  upon  the  hypertrophied  prostate 
solely  with  the  idea  of  removing  the  enlarged  portions  of  that  gland, 
and  if  he  is  bound  to  some  sjiecial  type  of  operation  he  endeavors  to 
WTench  the  pathological  conditions  into  agTeement  with  his  precon- 
ceived surgical  notions.  Now,  the  object  of  operating  upon  the  hyper- 
trophied prostate  is  distinctly  not  to  remove  the  enlarged  portions  of  the 
gland,  but  only  to  reestablish  the  normal  urinary  outflow  by  removing 
the  obstruction  to  this  outflow.  As  was  suggested  in  Chapter  XXV,  this 
obstruction  is  almost  invariably  an  elevation  of  the  bladder  neck,  and 
the  obstruction  usually  takes  one  of  the  following  forms : 

(1)  General  hypertrojihy,  causing  an  obstruction  due  chiefly  to  the 
thickness  of  the  pars  intermedia,  })artly  to  an  elevation  of  the  neck  of 
the  bladder  between  the  enlarged  lateral  lobes;  (2)  enlargement  of  the 
pars  intermedia  alone,  either  in  the  form  of  a  bar  or  in  the  form  of  a 
pedunculated  middle  lobe  which  acts  as  a  ball  valve;  (3)  hy])ertrophy  of 
one  or  botli  lateral  lobes  alon(%  causing  obstructicui  by  lifting  up  the 
neck  of  the  ])ladder  Ix'tween  the  two  enlarged  lobes;  (4  obstruction  by 
unusual  forms  of  prostatic  hypertrophy,  such  as  pedunculated  lobes  from 
the  lateral  aspects  of  the  urethral  orifice,  or  irom  the  so-called  anterior 
lobe. 

^  The  expert  may  properly  find  exceptions  to  this  rule. 
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111  eiiumeratiiig-  these  obstructions  we  omit  the  alleged  obstruction 
by  compression  of  the  urethra  between  two  hypertrophied  lateral  lobes. 
That  such  lateral  pressure  exceptionally  causes  part  of  the  obstruction 
is  undeniable.  As  a  general  rule  it  is  a  negligible  quantity.  The  ure- 
thra in  these  cases  is  an  irregular-shaped,  vertical  slit  through  which 
urine  can  perfectly  well  flow,  except  for  the  obstruction  at  the  neck  of 
the  bladder. 

The  removal  of  almost  all  of  these  obstructions  may  be  accomplished 
by  prostatectomy,  without  direct  regard  to  removal  of  the  obstruction. 
Thus,  if  the  condition  is  one  of  lateral-lobe  hypertrophy,  removal  of  these 
lobes  permits  the  bladder  neck  to  drop  do\vn  and  the  bladder  to  resume  its 
function,  while  if  the  hypertrophy  is  general,  or  if  the  middle  lobe  alone 
is  hypertrophied,  removal  of  the  diseased  tissues  removes  obstruction. 

But  it  is  to  be  borne  in  mind,  in  operating,  that  the  obstruction  is 
almost  invariably  at  the  neck  of  the  bladder,  and  no  operation  should  be 
concluded  without  careful  digital  examination  of  the  neck  of  the  bladder 
to  show  that  the  obstructing  ridge  has  been  obliterated.  Careful  ob- 
servation of  this  point  will  save  the  surgeon  from  the  disgrace  of  gouging 
out  small  portions  of  the  lateral  lobes  when  the  obstruction  is  really  a 
prostatic  bar.  This  point  also  illustrates  why  suprapubic  prostatectomy, 
which  is  begun  by  incising  the  neck  of  the  bladder  in  the  median  line,  so 
frequently  results  in  perfect  cure,  while  perineal  prostatectomy,  which 
concerns  itself  chiefly  with  the  lateral  lobes,  so  frequently  gives  unsatis- 
factory results. 


CHAPTER    XX [X 
STEICTUKE   OF   THE   NECK   OF   THE   BLADDER 

I  KNOW  no  common  malady  of  the  nrinary  organs  more  elusive  tlian 
stricture  of  the  neck  of  the  bladder.  I  am  confident  tliat  it  may  exist 
without  causing  any  symptoms  Avhatevcr,  In  young  men  it  keeps  up  a 
severe  posterior  urethritis.  In  older  men  it  simulates,  and  is  commonly 
mistaken  for,  hypertrophy  of  the  prostate.  It  is  curious  that  this  dis- 
order, so  much  discussed  by  Mercier,  Civiale,  and  the  men  of  their  time 
under  the  names  valvule  du  col,  contracture  du  col,  should  in  our  days 
be  entirely  overlooked,  or  classed  as  a  variety  of  prostatic  hypertrophy 
instead  of  receiving  the  clinical  recognition  to  which  it  is  entitled. 

Stricture  of  the  neck  of  the  bladder  is  a  rigid,  fibrous,  contracted 
condition  of  the  vesical  neck.  The  orifice  is  often  so  small  and  the 
contractured  tissue  so  dense  that  the  tip  of  the  little  finger  cannot  be 
forced  through  it,  but  tlie  occlusion  is  never  complete. 

Varieties. — The  line  must  be  sharply  drawn  between  tubercular  and 
simple  stricture  of  the  neck  of  the  bladder.  The  former  possesses  all 
the  features  of  vesical  tuberculosis,  and  is,  clinically,  quite  distinct  from 
simple  contracture,  although,  pathologically,  they  resemble  each  other 
closely.     At  present  we  are  concerned  only  with  simple  stricture. 

Etiology — Stricture  of  the  neck  of  the  bladder  occurs  in  young  and 
old  alike,  but  it  is  not  met  with  before  puberty.  The  chief  and  almost 
the  only  cause  of  the  disease  (tuberculosis  excepted)  is  chronic  pos- 
terior urethritis.  In  some  cases  this  is  caused  by  stone  in  the  bladder, 
in  others  by  chronic  urethritis  on  the  surface  of  a  hypertrojihied  pros- 
tate, but  in  most  instances  it  is  postgonorrheal.  It  is  not  infrequently 
a  comjilication  of  stricture  of  the  anterior  uretlira. 

Pathology. — The  stricture  consists,  like  all  strictures,  of  a  scar  sur- 
rounding the  urethra  and  diminishing  its  normal  distensibility.  The  site 
of  this  contracting  sclerosis  may  be  the  whole  prostatic  urethra,  but,  as 
a  rule,  it  is  confined  to  the  urethro-vesical  orifice,  the  posterior  urethra 
beyond  being  dilated. 

This  stricture  acts  precisely  like  prostatic  hypertrophy  in  causing 
urinary  retention  and  the  other  secondary  phenomena  of  prostatism.  In- 
deed, prostatic  hypertrophy  and  stricture  at  the  neck  of  the  bladder  may 
coexist, 
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Symptoms. — Stricture  at  tlie  neck  of  the  bladder  lias  no  one  clinical 
type  by  ^vllicll  it  may  be  constantly  identified.  While  it  donl)t]ess  may, 
in  its  milder  forms,  be  quite  symptomless,  I  have  only  been  able  to 
identify  it  clinically  under  one  of  three  forms.  In  each  case  it  is  a  stub- 
born and  unmanageable  condition. 

1.  Posterior  Urethritis. — Stricture  of  the  neck  of  the  bladder  com- 
monly occurs  as  the  result  of  a  protracted  chronic  urethritis.  The  on- 
set cannot  be  clearly  defined,  but,  clinically,  the  diagnosis  is  suggested 
by  a  combination  of  certain  symptoms — viz.,  a  protracted  posterior  ure- 
thritis that  does  not  respond  to  any  local  or  general  treatment,  im- 
perative urination,  and  some  pain  during  and  after  urination,  a  pain 
which  is  the  more  notable  since  there  is  no  acute  inflammation  to  ac- 
count for  it.  Imperative  urination  is  a  most  distressing  symptom. 
When  tlie  patient  feels  the  call  to  urinate  he  must  respond  at  once  under 
penalty  of  losing  a  few  drops  of  his  urine,  enough  to  saturate  the  tail  of 
his  shirt. 

The  diagnosis  of  such  cases  cannot  be  made  with  certainty  unless 
there  is  evidence  of  obstruction  to  the  urinary  flow  (dysuria)  and,  at 
least  occasionally,  residual  urine.  The  history  of  such  a  case  is  simply 
that  of  a  chronic  urethritis  that  will  not  get  well,  plus  imperative  and 
painful  urination. 

2.  Stone  in  the  Bladder. — A  strictured  neck  of  the  bladder  is  often 
met  with  in  long-standing  cases  of  vesical  calculus.^  Whether  the  stric- 
ture is  due  to  the  stone  or  the  stone  is  secondary  to  the  stricture,  I  do  not 
kno-w.  Suffice  it  to  say  that  the  condition  is  similar  to  the  third  variety 
(see  below),  plus  stone.  The  stricture  may  be  quite  imsuspected  until, 
after  the  stone  has  been  crushed,  the  case  takes  on  the  aspect  of  the  first 
or  the  third  variety  of  the  disease,  or  in  the  course  of  a  lithotomy  a  rigid 
vesical  neck  may  be  encountered.  Occasionally  the  diagnosis  is  made 
during  a  litholapaxy  by  the  obstruction  to  the  admission  of  instruments. 
This  obstruction  is  usually  met  with  in  the  shape  of  a  bar  at  the  neck  of 
the  bladder  (when,  as  a  matter  of  fact,  no  prostatic  hy])ertro])hy  exists) 
over  which  the  instruments  jump.  Very  rarely  a  large-sized  litholapaxy 
tube  may  be  cauglit  in  the  grip  of  the  contractured  muscle.  On  forcing 
the  instrument  a  trifle  it  is  then  felt  to  tear  through  the  obstruction. 

3.  Prostatism  without  Hypertrophy. — The  prostatisme  sn)is  prostate 
of  the  Frencli  means  retention  of  urine  without  obvious  ]irostatic  hy- 
pertrophy. It  is  due  to  one  of  three  causes,  viz.:  (I)  median  jirostatic 
bar,  (2)  paralysis  of  the  bladder,  and  (3)  stricture  at  the  neck  of  the 
bladder.     The  frequency  of  these  conditions  is  in  the  order  named. 

Diagnosis — AVhen  a  chronic  urethritis,  whether  gonorrheal  or  not, 
drags  on  indefinitely  and  is  rebellious  to  treatment,  stricture  may  be 

^  Exceptionally  a  contracture  gives  the  symptoms  to  stone. 
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diagnosed  if  dysnria  and  imperative  iiriuation  arc  ])resenf  witliout  any 
acute  iuflainmation,  and  the  j)resenee  of  residual  urine  without  hyjxir- 
trophy  of  the  prostate  clinches  the  diagnosis. 

In  the  second  place,  when  there  are  all  the  symptoms  and  signs  of 
prostatic  hypertrophy,  and  yet  the  prostate  is  not  liypertrophied  suffi- 
ciently to  account  for  the  symptoms  (and  cystoscopy  shows  the  absence 
of  ball-valve  middle  lobe),  there  must  be  either  stricture  or  bar.  The 
diagnosis  between  these  conditions  can  only  be  made  on  the  ojierating 
table.     The  treatment  for  each  is  the  same. 

On  the  operating  table  this  type  of  stricture  is  identified  by  digital 
examination  of  the  posterior  urethra  (p.  887). 

Treatment. — The  indications  for  treatment  are  perfectly  clean-cut. 
If  the  case  aifects  the  chronic  urethritis  type,  it  should  be  treated  locally, 
until  the  patient's  endurance  gives  out,  in  the  liope  that  it  nniy  perhaps 
be  cured  thus.  But  if  these  means  fail,  or  if  the  disease  is  of  the  pros- 
tatic type,  it  should  be  submitted  to  the  knife.  The  only  exception  to 
tins  rule  occurs  in  the  stone  cases.  If  these  are  submitted  to  litholapaxy, 
the  bruising  of  the  neck  of  the  bladder  by  the  large  tubes,  thougb  this 
will  cause  a  pretty  active  postoperative  reaction  lasting  some  w'eeks, 
may  so  tear  the  contracted  bladder  neck  that  a  cure  will  result  in  the 
long  run ;  yet  such  an  luicertain  and  brutal  treatment  could  not  be  ad- 
vocated for  other  cases. 

Operative  Treatment. — Chetwood's  galvano-prostotomy  is  the  ideal 
operation  both  for  prostatic  bar  and  for  stricture  at  the  bladder  neck. 

Incision  of  the  obstruction  without  cauterization  excites  dangerous 
intravesical  bleeding  in  25  per  cent  of  cases.^  Moreover,  the  cut  incision 
does  not  heal  "  open,"  and  the  bladder  neck  must  therefore  be  overcut 
if  it  is  not  burned,  and  the  danger  of  incontinence  of  urine  thereby  in- 
curred. 


'  I  have  reported  60  operative  cases  in  Gnyon's  Annates,  1905,  August  15,  p.  1201. 
At  the  time  of  this  report  I  did  not  distinguish  between  stricture  and  bar. 


CHAPTEK    XXX 

ETIOLOGY    OF    INFLAMMATIONS    OF    THE    UPPER    TEINARY 

TRACT 

The  upper  urinary  tract  consists  of  the  kidneys  and  their  ureters, 
the  bladder,  and  the  posterior  urethra.  The  cut-oflF  muscle  separates  the 
upper  from  the  lower  tract.  The  former  is  inside  the  body,  as  it  were, 
and  is  in  its  normal  state  entirely  aseptic.  The  lower  urinary  tract — 
i.  e,,  the  anterior  urethra — is  in  no  way  separated  from  the  integument, 
and  may  contain  the  g'erms  that  flourish  upon  the  surrounding  parts. 

Bacteria  of  the  Healthy  Anterior  Urethra. — The  flora  of 
the  anterior  urethra  have  already  been  described  in  Chapter  XIII. 

BACTERIA  OF   URINARY   DISEASE 

Leaving  aside  prostatitis,  the  special  characteristics  of  which  have 
already  been  considered,  the  infections  of  the  upper  urinary  tract  are : 

1.  Infection  of  the  urine  with  no  appreciable  lesion  of  the  bladder 
or  the  kidneys — Bacteriuria. 

2.  Inflammation  of  the  bladder — Cystitis. 

3.  Inflammation  of  the  kidney,  its  pelvis,  and  the  ureter — Pyelo- 
nephritis. 

Inasmuch  as  the  upper  ui'inary  tract  is  aseptic  when  in  its  nonnal 
condition,  the  three  prime  questions  to  be  answered  in  regard  to  inflam- 
mations are : 

1.  What  are  the  bacteria  of  urinary  inflammations  ? 

2.  How  do  they  obtain  access  to  the  urinary  tract? 

3.  What  are  the  accessory  causes  of  inflammation  ? 

Although  the  bacteriology  of  pyelo-nephritis  has  not  been  so  thor- 
oughly studied  as  that  of  cystitis  and  bacteriuria,  the  statistics  of  these 
latter  two,  collected  by  Albarran,  Halle,  and  LegTain,^  probably  ex- 
press with  fair  accuracy  the  im]X)rtance  of  the  various  microbes  in  all 
tlirce  varieties  of  urinary  infection.  These  authors  have  collected  30-1 
cases  from  the  reports  of  Eovsing,  Morelle,   Denys,  Reblaub,  Krogius, 

^  Guyon's  Annales,  1S9S,  xvi,  115'J. 
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Barlow,  Melrliior,  and   IJastianclli,  and   liavc  dassified  tlie  bacteria  as 
frequent  and  rare.     Their  results  may  be  tabulated  as  follows: 

Frequent  Bactekia 

Bacillus  coli — 181  times  (43  per  cent) — 89  times  in  pure  culture. 

Staphylococcus  pyogenes — 70  times  (23  per  cent). 

Proteus  of  Hauser — 26  times  (8.5  per  cent). 

Streptococcus  pyogenes — 15  times  (5  per  cent). 

Gonococcus — 10  times  (the  authors  think  this  figure  unduly  small). 

Bacillus  typhosus. 

Rare  Bacteria 

Pneumococeus,  diplo-bacillus  of  Friedlander,  Bacillus  longus  ureie 
(Rovsing),  l)i])l()coccus  ureie  liquefaciens  (Melchior),  and  many  others 
found  in  isolated  cases  by  individual  authorities.  These  rare  bacteria 
possess  no  clinical  interest,  and  rwpiire  no  description  here. 

The  bacillus  tuberculosis,  it  Avill  be  observed,  has  been  omitted  from 
the  above  classification,  and  its  consideration  is  reserved  for  a  subse- 
quent chapter. 

Bacillus  coli  (UrohaciUiis  nonliqiiefaciens,  CoccohaciUus  vre(P  pyo- 
genes).-— This  bacterium,  the  most  common  of  all,  has  been  investi- 
gated by  every  writer  upon  this  sul)ject,  but  with  widely  differing  con- 
clusions. While  most  authors  have  placed  it  among  the  most  active 
causes  of  cystitis,  liovsing  ^  finds  that  it  never  causes  cystitis,  though 
sometimes  a  slight  pyelitis."  These  opposing  views  can  only  be  recon- 
ciled by  admitting  the  personal  equation,  and  by  frankly  recognizing 
the  fact  that  the  virulence  of  this  bacterium  varies  between  wide  limits. 
iSI^umerous  attested  cases  of  cystitis  ^  prove  it  not  always  so  innocent  as 
Rovsing  believes,  Avhile  the  ever-increasing  nund)or  of  reported  cases  of 
bactcriuria  containing  the  bacillus  coli  in  pure  culture  show  that  its 
venom  has  k'en  overcast  i  ma  ted  in  the  opposite  camp.  On  only  one  point 
are  all  agreed — viz.,  that  the  bacillus  coli  is  not  ammoniogenic ;  it  causes 
acid  cystitis,  pyelitis,  or  bactcriuria. 

Clinically  the  bacillus  coli  may  be  put  do\\ni  as  the  usual  cause  (the 
gonococcus  and  the  tubercle  bacillus  excepted)  of  all  urinai-y  infections 
in  which  the  urine  remains  acid.  It  is,  as  a  rule,  but  slightly  virulent. 
Without  a  predisposing  factor — a  fertile  soil  upon  which  to  grow — it 
causes  no  infection  whatever.     When  it  takes  root  upon  a  slight  lesion 


»  Guyon's  Annales,  1897,  xv,  817,  1009,  1121,  1251,  and  1898,  xvi,  179,  278. 
^  Rovsing's  position   has  been  assailed   by  Melchior  and   by  Albarran  and   Hall6 
{Guyon's  Annnlea,   1898,  xvi,  SG.'i,  388). 

^  These  usually  originate  from  a  Bacillus  coli  prostatitis. 
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of  the  prostate  or  of  the  kidney  (or  its  pelvis)  it  causes  a  bacteriuria  or 
a  mild  pyelitis  or  prostatitis.  When  assisted  by  retention  (prostate, 
stricture,  stone,  or  tumor)  it  causes  a  more  severe  inflammation  which 
may  do  permanent  damage  to  the  kidney,  but  is  not  likely  to  arouse  any 
very  acute  symptoms  or  to  produce  any  deep-seated  lesions  in  the  blad- 
der. The  bacillus  coli  may  be  associated  with  other  bacteria  in  inflam- 
mations of  the  most  intense  severity. 

Pyogenic  Staphylococci  and  Streptococci. — These  bacteria 
eifect  the  decomposition  of  urea  with  the  formation  of  ammonia.  They 
are  the  common  causes  of  alkaline  cystitis  and  pyelo-nephritis.^  Their 
virulence  is  greater  than  that  of  the  bacillus  coli.  Like  it  they  do  not 
set  up  or  maintain  any  urinary  affection  unless  aided  by  an  accessory 
lesion,  but  they  very  rarely  cause  bacteriuria,  and  the  alkaline  cystitis  or 
pyelitis  caused  by  them  is  usually  severe  in  its  symptoms  and  grave  in 
its  consequences. 

Proteus  of  Hauser  (Proteus  vulgaris,  UrohacUlus  liqucfacieus 
septicus). — Experiments  on  animals  at  the  hands  of  Krogius,  Schnitz- 
ler,  Bastianelli,  and  Melchior  have  shown  that  an  intense  and  even  a 
fatal  cystitis  may  be  produced,  without  the  assistance  of  any  predispos- 
ing cause,  by  injecting  into  the  bladder  a  pure  culture  of  the  proteus 
vulgaris. 

Like  the  pyogenic  cocci  this  bacterium  decomposes  urea  and  causes 
alkaline  cystitis.  Probably  it  cannot  take  root  and  flourish  in  man  with- 
out the  aid  of  a  predisposing  agent,  but  it  is  nevertheless  the  most  viru- 
lent of  the  common  bacteria  of  urinary  infection.  Yet  it  has  been  found 
once  in  a  simple  bacteriuria. 

Gonococcus. — It  has  long  been  kno\vii  clinically  that  a  gonorrheal 
inflammation  may  extend  from  the  anterior  to  the  posterior  urethra  and 
thence  to  the  bladder,  and  that  the  gonorrheal  prostate  may  form  a  base 
whence  repeated  incursions  into  the  bladder  are  quite  possible.  Yet  the 
proof  of  the  existence  of  gonococcal  cystitis  has  been  singularly  slow  in 
appearing,  and  the  cases  reported  are  remarkably  few. 

The  gonococcus  alone,  unaided  by  any  predetermining  cause,  may 
excite  an  acute  cystitis ;  in  such  cystitis  the  urine  is  acid  and  this 
purely  gonorrheal  cystitis  recovers  or  is  replaced  by  a  secondary  mixed 
infection  so  that  the  gonococci,  if  still  present,  can  no  longer  be 
found.  Hence  that  striking  clinical  condition,  acute  gonorrheal  cys- 
titis, may  be  accepted  as  purely  gonococcal  in  origin ;  while  nearly  all 
the  subsequent  chronic  manifestations  in  the  bladder  are  due  to  sec- 
ondary infection  by  those  bacilli  coli  and  pyogenic  cocci  that  everywhere 


'Chute  (Boston  Med.  and  Surgical  Jour.,  1!)()8,  clviii,  50!))  lias  colleeted  and  re- 
ported cases  of  alkaline  bacteriuria  and  mild  infections  due  to  Staphylococcus  pyogenes 
albus.     No  aiiunoniacal  fermentation  occurs  in  these  cases. 
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follow  in  llic  wake  of  the  i;-ouoeo('Ciis  to  jx-rpchiatc  llic  iiillaimnatioiis 
inaugurated  l)v  it. 

Gonocoecie  pyclo-nepliritis  is  usually  au  illtoll^^e  ])ro('oss  excited  by 
urethral  retention.     It  is  very  rarc.^ 

Bacillus  typhosus. — It  is  only  within  the  last  decade  that  the 
importance  of  llie  bacillus  typhosus  in  urinary  infection  has  been  ap- 
preciated. According  to  the  studies  of  Richardson  -  and  Gwyn,^  typhoid 
bacilli  api)ear  in  the  urine  during  the  second  and  third  weeks  of  the 
fever.  Typhoid  bacteriuria  occurs  in  from  15  per  cent  to  '>()  per  cent 
of  all  cases  of  typhoid.  Grave  pyelo-nephritis  is  rare,  and  while  the 
bacilli  nsually  spontaneously  disappear  from  tlu^  urine  they  may  remain 
for  years.  Typhoid  bacilluria  is  peculiarly  amenable  to  treatment.  The 
urine  is  acid  and  closely  resembles  that  of  Bacillus  coli  bacteriuria. 

Cvstitis  is  extremelv  rare. 
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Bacteria  may  reach  the  interior  of  the  urinary  tract  by  one  of  four 
routes  (Rovsing)  : 

1.  From  the  urethra- — ascending  invasion. 

2.  From  the  kidney — descending  invasion. 

3.  By  irruption  of  a  neighboring  focus. 

4.  By  the  circulation — indirect  invasion. 

Pathologists  are  still  at  odds  as  to  the  predominating  importance  of 
any  one  route  over  any  other.  For  the  first  observers,  Pasteur,  Bou- 
chai'd,  and  others,  the  urethra  was  all-im])ortant.  Then  Rovsng,  j\Iel- 
chior,  and  Bastianelli,  while  still  attril)uting  the  majority  of  cases  to 
the  urethra,  recognized  a  renal  origin  for  some  cases.  Albarran,  llalle, 
and  Legrain  hint  that  descending  infection  is  more  common  than  is 
generally  telieved.  Infection  through  the  blood  or  the  lymphatic  cur- 
rent has  been  made  by  most  authors  the  special  attribute  of  the  tubercle 
bacillus,  but  Reymond  ■*  and  Van  (^alcar'^  believe  that  the  bacillus  coli 
passes  directly  out  of  the  rectum  and  in  through  the  bladder  when  tluM-e 
is  consti])ation  or  other  intestinal  obstruction.  In  the  ])resent  state  of 
oni-  knowledge  it  is  not  possible  to  reconcile  these  o])posing  views,  and 
in  our  consideration  of  the;  various  routes  of  invasion  it  will  l)e  more 
practical  to  confine  ours(dves  as  strictly  as  possible  to  the  clinical  aspect 

•  Ravogli  has  reported  two  cases  and  collected  others  in  A  m.  Jour.  Urol.,  Noveml^er, 
1906. 

^  Jour,  of  Exper.  Med.,  1S!)S,  iii,  349,  and  1S99,  iv.  Jour,  of  Mass.  Ass'n  of 
Boards  of  Health,  18!)9. 

^John  Hopkins  Hosp.  Bull.,  1899,  x,  109. 

*Guyon's  Annnles,  1S93,  xi,  253  and  343. 

» Ibid.,  1S99,  xvii,  1253. 
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of   affairs.      It   seems    improbable,    however,    that   normal    o])ithelium, 
whether  renal  or  intestinal,  transmits  living  haeteria. 

Urethral  or  Ascending  Invasion. — The  three  methods  by 
which  microbes  may  ascend  from  the  nrethra  are : 

1.  Throngh  instrumentation. 

2.  By  extension  upward  of  a  urethral  inflannnation. 

3.  By  spontaneous  ascension  of  the  urethral  bacteria. 

1.  The  passage  of  an  instrument  into  a  clean  bladder  is  a  frequent 
cause  of  cystitis.  The  gentle  passage  of  a  smooth,  soft,  clean,  instru- 
ment through  a  normal  canal  into  a  healthy  bladder  never  causes  cys- 
titis. Perhaps  bacteria  are  carried  into  the  bladder  by  every  instru- 
ment. Perhaps  numerous  pathogenic  germs  are  often  introduced  in  this 
manner.  But  experiment  and  experience  unite  to  proclaim  that  the 
healthy  bladder  is  thoroughly  able  to  sweep  itself  clean  of  these  enemies. 
Whether  the  germs  come  from  a  dirty  catheter,  or  from  an  inflamed  or 
a  normal  urethra,  the  bladder  may  be  protected  from  them  by  the  proph- 
ylactic injecton  of  nitrate  of  silver.  But  this  is  not  enough.  The 
bladder  may  be  thus  protected,  but  not  so  the  posterior  urethra.  Xot  to 
mention  the  gonococcus,  any  of  the  specific  bacteria  enumerated  above 
can  take  root  in  the  prostatic  portion  of  the  canal  if  only  the  soil  is  suf- 
ficiently harrowed  to  receive  the  seed.  Contusion  or  abrasion  by  the 
rough  passage  of  an  instrument  often  suffices,  and  if  the  bacteria  are 
at  hand,  if  a  posterior  urethritis  is  lighted  up,  if  this  posterior  ure- 
thritis extends  to  the  bladder  and  even  to  the  kidneys,  the  heavy,  rough, 
unskilled  hand  of  the  surgeon  is  to  blame.  Xo  man  with  a  general  ex- 
jDerience  can  fail  to  see  that  an  infinite  gentleness  with  a  modicum  of 
cleanliness  spares  the  posterior  urethra  many  w^oes  into  which  it  is 
plunged  by  the  proud  possessor  of  an  infinite  cleanliness  with  only  a 
modicum  of  gentleness.  It  is  not  for  me  to  depreciate  cleanliness — the 
cleeuer  you  are  the  better;  but  the  gentler  you  are  the  best.  A  gentle 
catheterization  followed  by  an  antiseptic  irrigation  does  not  cause  any 
inflammation,  unless  the  prostate  is  already  inflamed  or  considerably  con- 
gested, unless  the  vesical  powers  of  resistance  are  greatly  lowered,  or 
unless  tliere  are  gonococci  about. 

2.  Infection  of  the  urine  by  direct  extension  of  an  anterior 
urethritis  backward  is  met  with  clinically  only  in  gonorrhea  and 
stricture. 

3.  Whether  the  bacteria  of  the  uninflamed  anterior  urethra  can 
ascend  to  the  bladder  in  face  of  the  urinary  stream  is  a  question  not  yet 
definitely  decided.  Certaiidy  tlicy  may  ascend  a  short  distance  along 
the  anterior  urethra,  for  they  have  been  found,  in  a  certain  ])roportion 
of  cases,  at  varying  depths  in  the  canal.     Paladino-Blandini  ^   found 

^Gtiyon's  Annales,  1900,  xviii,  1009. 
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tliaf  if  ])uro  cnltnros  of  the  Stajilivlococciis  iuircus,  tlio  P)a('inns  lypliosiis, 
and  tlio  "  l)a('illus  of  green  ])ns  "  were  placed  within  the  meatus  nri- 
narius  of  the  guinea  pig,  these  bacteria  could  usually  be  found  in  the 
kidney  at  the  end  of  twenty-four  hours  in  the  male,  and  at  the  end  of 
forty-eight  hours  in  the  female.  These  experiments  suggest  that  per- 
haps even  innnobile  bacteria  may  travel  against  the  urinary  stream  in 
small  numl)ers,  at  least,  and  that  the  bladder  and  even  the  kidney  may 
thus  be  invaded  at  any  time.  But  before  accepting  such  a  theory,  with 
all  its  startling  possibilities,  we  must  await  contirmation  of  Paladino- 
Blandini's  experiments  by  other  observers. 

With  stricture  of  the  urethra  the  combination  of  obstruction  and  in- 
fection is  particularly  favorable  to  the  ascent  of  bacteria  and  the  pro- 
duction of  inflammation. 

Renal  or  Descending  Invasion. — Without  stopping  to  debate 
the  question  whether  or  not  the  healthy  kidney  can  transmit  living  bac- 
teria in  any  numbers  without  injury  to  its  secreting  structure,  we 
may  accept  as  proved  clinically,  notably  in  the  case  of  the  typhoid 
bacillus,  the  fact  that  bacteria  may  enter  the  urine  in  great  numbers 
from  a  kidney  clinically  sound.  There  is  strong  evidence  for  the 
belief  that  in  the  course  of  the  various  infectious  diseases,  even  in 
tuberculosis,  bacteria  are  commonly  transmitted  by  the  kidneys  with- 
out leaving  any  appreciable  trace  of  their  passage  through  those  organs. 
When  the  kidneys  are  inflamed  their  bacterial  output  is  still  less 
doubtful. 

It  has  been  shown,  moreover,  by  Carle,  Posner  and  Lewin,  Lesage 
and  Macaigne  {cf.  Melchior,  liovsing,  Van  Calcar,  Albarran,  Ilalle,  and 
Legrain),  that  any  coprostasis  or  constipation  enhances  the  virulence 
of  the  bacillus  coli  in  the  intestine  and  causes  these  germs  to  leave  the 
intestine  in  great  numbers.  A  certain  number  of  these  bacteria  reach 
the  urine,  presumably  by  excretion  from  the  kidney.  It  is  the  prevail- 
ing tendency  nowadays  to  attribute  the  spontaneous  infection  of  pros- 
tatics  to  this  cause,  and  hence  gi'cat  stress  is  laid  upon  keeping  their 
bowels  clear  to  avoid  this  possible  source  of  danger.  Direct  extension  of 
a  parietal  inflammation  from  kidney  to  ureter  and  from  ureter  to  bladder 
occurs  only  in  tuberculosis. 

Irruption  of  a  Neighboring  Focus. — The  oj)ening  of  an  ex- 
traneous abscess  into  the  urinary  channels  is  rare.  Perinephritie, 
perity])hlitic,  and,  in  the  female,  jx'lvie  abscesses,  may  so  rupture. 

Invasion  from  the  Circulation. —  In  spite  of  the  contentions  of 
Van  Calcar  and  a  few  oth(M-s,  the  great  body  of  authors  is  united  in 
denying  that  bacteria  reach  the  urinary  channels  by  emigTating  from  the 
general  blood  stream  through  the  wall  of  ureter  or  bladder.  It  is  gen- 
erally admitted  that  only  the  tubercle  bacillus  may  gain  access  to  the 
prostate  from  the  lym])hati('s. 
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ACCESSORY    CAUSES    OF    INFLAMMATION 

rrom  a  consideration  of  the  facts  briefly  noted  in  the  preceding 
paragraphs  one  is  tempted  to  wonder  not  that  the  urinary  organs  become 
infected,  but  that  they  escape  the  infection  that  forever  threatens  them 
both  from  above  and  from  below.  If  every  infectious  disease,  every 
inflammation,  every  constipation  sends  its  myriad  of  bacteria  to  the 
kidneys  ;  if  every  colony  of  germs  deposited  within  the  meatus  may  send 
its  scouts  upward  as  far  as  the  kidney,  it  requires  some  stretch  of  the 
imagination  to  call  the  upper  urinary  tract  aseptic,  and  it  encourages 
a  belief  in  the  bountiful  dispensations  of  Providence  to  find  that  the 
bladder  and  kidneys  are  not  perpetually  inflamed.  Yet  there  is  another 
equally  important  side  to  the  picture.  We  have  seen  the  perpetual  in- 
cursions of  the  enemy :  let  us  look  at  the  measures  ISTature  has  taken  to 
repel  them — or,  to  use  a  more  striking  metaphor — we  have  seen  the 
perpetual  sowing  of  the  seed ;  let  us  now  consider  the  soil,  its  natural 
fertility,  and  the  means  by  which  it  is  rendered  more  or  less  fertile,  re- 
membering that  however  rich  the  seed  it  cannot  grow  upon  a  barren 
spot. 

In  its  normal  condition  the  urinary  tract  is  an  unfavorable  soil. 
The  walls  of  the  channels  are  smooth,  protected  by  a  thick  layer  of 
epithelium,  and  constantly  irrigated  by  the  urinary  stream.  It  is  prob- 
able that  the  renal  epithelium  possesses  a  bactericidal  power,  and  it  is 
quite  possible  that  the  vesical  epithelium  possesses  the  same  power  to  a 
less  extent  (Van  Calcar).  Certainly  the  bladder  shows  a  marvelous 
resistance  to  infection  so  long  as  its  mechanical  functions  are  not  inter- 
fered with.  Many  and  many  a  num  lives  for  years  with  a  kidney  pour- 
ing down  a  continual  stream  of  foul  pus  and  bacteria  into  his  bladder, 
and  3'et,  so  long  as  that  organ  can  perform  its  functions  properly,  so  long 
as  there  is  no  obstruction  to  urination,  the  bladder  suffers  even  less  from 
the  putrid  stream  flowing  through  it  than  would  the  integument  under 
similar  circumstances.  But  let  an  obstruction  to  urination  arise,  let 
the  bladder  become  overstrained  and  congested  in  its  fight  against  a 
stricture,  let  a  pool  of  residual  urine  collect  behind  a  hypertrophied 
prostate,  and  inflammation  at  once  results. 

We  have  seen  that  most  bacteria  are  not  of  tliomsolves  able  to  cause 
a  urinary  inflammation.  Indeed,  the  gonococcus  and  the  tubercle  bacil- 
lus are  quite  unique  in  their  capacity  for  causing  an  inflanunation  with- 
out any  accessory  lesions,  and  yet  even  they  are  not  above  availing  them- 
selves of  accessory  lesions  wlien  these  exist.  No  oflirr  hacterium  can 
iake  root  and  muUipIy  in  tJie  urinary  trad  unless  the  soil  upon  which  it 
flourishes  is  congested.  Congestion  is  the  plow  that  prepares  the  soil 
to  receive  the  seed.  This  congestion  may  be  acute  or  chronic.  If  acute 
it  may  be  perpetuated  by  the  bacteria  once  they  have  lodged.     It  a]> 
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pears  under  several  clinical  f(>nns,  of  wliicli  the  chief  ones  may  he 
ennnierated. 

Bacteriuria  is  coninionly  perpetuated  by  a  renal  or  a  prostatic 
lesion. 

Cystitis  is  nsnally  kept  np  by  retenti(ni  (prostatic  hypertrophy,  stric- 
ture) or  stone  or  tumor.     It  may  he.  set  up  hy  ti'anma. 

Pyeh)-nephritis  is  usually  ke])t  up  by  retention,  stone,  or  tumor.  It 
may  be  set  up  by  trauma. 

The  predisposing  causes  of  bacteriuria  are  so  special  that  they  are 
best  considered  in  the  section  devoted  to  that  disease.  The  predisposing 
causes  of  cystitis  and  pyelo-nephritis  are  retention,  stone,  and  tumor. 
That  stone  and  tumor  should  cause  congestion,  ulceration,  and  in  various 
ways  undermine  the  resistance  of  the  epithelium  is  no  strange  matter. 
But  these  conditions  are  special  and  none  too  common,  while  retention 
of  urine  is  such  an  all-pervading  cause  of  inflammation  that  it  mast  be 
broadly  though  briefly  considered  here. 

Retention. — The  cause  of  retention  of  urine  is  commonly  a  urethral 
obstruction,  and  the  urethral  obstruction  is  commonly  due  to  organic 
stricture  or  to  hypertrophy  of  the  prostate.  It  is  true  that  "  stricture 
and  prostate  "  does  not  cover  all  the  ground.  Thus  retention  may  be 
due  to  vesical  paralysis  without  any  obstruction  whatever,  or  the  ob- 
struction may  be  ureteral  and  not  urethral,  or  even  if  the  obstruction 
be  urethral,  it  may  be  due  to  other  causes — to  congenital  tightness  of 
prepuce  or  meatus,  to  stone,  to  spasm,  to  tumor;  l)ut,  allowing  all  these 
exceptions,  the  overwhelming  majority  of  retentions  are  due  to  urethral 
stricture  or  to  prostatic  hypertrophy.  These  are  the  cases  that  we  meet 
in  practice,  with  a  well-defined  set  of  congestive  and  inflammatory  symp- 
toms atfecting  the  upper  urinary  organs  throughout. 

Effect  upon  the  Bladder — The  first  effect  of  any  urethral  obstruction 
is  that  the  bladder  is  strained  in  the  effort  to  empty  itself.  This  strain 
implies  congestion,  and  as  the  obstruction  in  the  cases  with  whicli  we 
are  dealing  is  always  chronic  and  usually  progressive,  so  is  the  strain 
and  with  it  the  congestion,  chronic  and  progressive.  The  bladder  is 
pushed  to  the  last  exti-emity.  In  struggling  to  overcome  the  obstruction 
it  undergoes  com]iensatory  hy]3ertrophy ;  it  gives  all  its  reserve  force  to 
this  end,  and  if  other  enemies  appear  in  the  shape  of  an  invading  horde 
of  bacteria  it  is  no  longer  in  so  fit  a  condition  to  expel  them  as  it  should 
be.  Yet  it  usually  escapes  infection  until  its  nuiscle  has  been  sufficiently 
overcome  to  permit  the  accumulation  of  a  pool  of  residual  urine.  This 
is  the  burden  that  cannot  be  borne.  I'lie  bacteria  now  arriving  find  a 
safe  harbor  in  the  residual  pool.  Here  they  settle  and  multiply.  They 
have  leisure  to  work  at  the  congested  bladder  wall,  and  if  they  are  am- 
moniogenic  tlie  irritating  changes  they  ])roduce  in  the  nrine  aggTavate 
the  inflamnuitiou  to  a  marked  degree.  Clinicall.y  a  chronic  alkaline 
23 
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cystitis  is  infinitely  more  severe  than  a  chronic  acid  cystitis,  unless  that 
cystitis  be  tuhorcular. 

From  this  brief  review  it  will  be  observed  that  the  hacteria  are  not 
the  most  essential  agents  of  infection.  They  do  no  harm  in  the  urinary 
tract  until  some  adventitious  cause  comes  to  prepare  the  soil  for  their 
growth.  Unless  the  predisposing  cause  is  there  no  inflammation  occurs. 
While  the  predisposing  cause  persists  an  inflammation  may  indeed  be 
cured,  but  there  is  no  assurance  that  it  will  not  rela])se.  To  cure  the 
])atient  absolutely  and  permanently  of  his  inflammation  the  predispos- 
ing cause  must  be  removed.  This  done,  the  bladder  will  quickly  dis- 
pose of  the  bacteria.  This  is  the  quintessence  of  urinary  therapeutics : 
to  prevent  inftammation  avoid  trauma;  to  cure  inflanimation  relieve 
retention. 

Effect  upon  the  Kidneys — The  effects  of  retention  upon  the  kidneys 
may  be  summed  up  briefly.  These  organs  become  congested  with  the 
bladder,  partly  by  a  reflex  nervous  mechanism,  but  chiefly  by  the  height- 
ened urinary  pressure  transmitted  from  the  bladder  to  the  ureter,  the 
pelvis,  and  the  kidney  itself.  In  these  cases  of  '"  stricture  and  prostate  " 
that  we  are  studying  the  pressure  increases  slowly  through  a  space  of 
weeks  or  months.  Hence  there  is  commonly  little  or  no  distention  of 
ureters  or  kidneys  until  absolute  retention  is  reached.  But  all  the 
while  there  is  a  chronic  congestion,  causing  in  the  ureters  an  inflam- 
matory sclerosis  comparable  on  a  small  scale  to  that  met  with  in  the 
bladder,  while  in  the  kidney  the  sclerosis  resulting  from  long-continued 
congestion  takes  the  form  of  a  chronic  nephritis.  The  kidneys  are  thus 
permanently  damaged.  A  certain  proportion  of  the  excreting  epithelium 
is  destroyed,  and  the  remainder  is  forced  to  excessive  work  by  this  very 
loss.  Thus  tlie  kidneys  are  as  ready  as  the  bladder  to  become  bacterially 
inflamed.  If  now  an  inflauuuation  flares  up  in  the  residuum  of  the  has 
fond,  the  kidney  falls  an  easy  prey  to  it.  Yet  even  here  evidence  of 
a  conservative  effort  on  the  ]iart  of  the  kidneys  is  not  wanting.  The 
kidney  does  not  becouie  dilated  until  the  state  of  chronic  complete  reten- 
tion has  been  readied,  and  it  is  a  noteworthy,  clinical  fact  that  until 
the  kidney  beeouies  so  dilated  and  pouched  that  it  has  its  own  has  fond 
it  does  not  usually  become  iufected  by  auuuoniogcnic  bacteria.  It  may 
fall  a  prey  to  bacillus  coli  iuf(>('tiou  of  a  light  catarrhal  sort  in  its  early 
days  of  infection,  but  it  is  not  attackcnl  by  the  bacteria  of  anuncmiacal 
cystitis  until  it  ])rovides  a  s])ecial  nook  for  their  nndti])li('ation.  Thus 
we  frequently  encounter  cases  of  the  most  violent  auuuouiacal  cystitis 
com])licated  by  pyelo-uephritis,  it  is  true,  but  acid  pyelo-ue])liritis  of  a 
conn)aratively  benign  character.  Or  the  reverse  of  the  ])icture  is  seen: 
a  pouched,  sup])urating,  disintegrated  kidnc^y  pouring  its  undtitude  of 
bacteria  through  the  bladder,  which  latter  is  affected  little  or  not  at  all, 
because  it  is  fully  able  to  empty  itself. 
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Instrumentation. — Ttoii<^li  instrumentation  may,  by  bi-nisinoj  tlie 
neck  of  flu;  Ijladdcr,  lii^lit  iij)  a  prostatitis  and  jxjrhaps  some  cystitis;  but 
the  cystitis  is  only  caused  indirectly  and  will  Ik;  of  short  duration  unless 
some  other  cause  of  inflammation  steps  in  to  perjjctuate  it.  The  cystitis 
caused  by  instrumentation  in  cases  of  stricture,  liy])ertro])hied  prostate, 
or  bhuhier  ])aralysis  is  started  by  the  instrument  and  perpetuated  by  the 
retention. 

iJiit  there  is  one  tyjie  of  urinary  infection  caused  by  instrumentation 
and  ])er})etuate(l  by  retention  tiiat  is  of  peculiar  interest.  This  is  the 
infection  of  a  bladder  in  acute  post-t)perativ(^  retention.  Here  every- 
thing in  the  urinary  org-ans  is  normal,  but  the  patient  cannot  empty  his 
bladder  because  of  cutotf  s])asm.  Such  eases  are  readily  infected  by  the 
catheter,  and  they  remain  infected  so  long  as  the  retention  persists.  But 
get  them  out  of  bed,  passing  their  own  urine,  and  the  cystitis  abates 
spontaneously. 


CHAPTER   XXXI 

THE   TREATMENT    OF   URINARY   INFECTIONS   AND 
INFLAMMATIONS 

So  closely  connected  and  so  often  confused  are  Lacteriuria,  cystitis, 
and  pyelo-nephritis,  and  so  many  points  of  treatment  do  they  possess  in 
common,  that  it  is  convenient  to  group  here  their  general  therapeutic 
features,  and  to  refer  back  to  them  in  the  succeeding  chapters  in  such  a 
way  as  to  impress  upon  the  surgeon  the  necessity  of  taking  a  broad  view 
of  the  whole  field.  Thus,  without  losing  sight  of  the  particular  details 
proper  to  each  case  and  to  each  disease,  he  may  appreciate  what  might 
be  termed  the  Principles  of  Urinary  Therapeusis  applicable  alike  to  the 
prevention  and  the  cure  of  inflammation  of  the  upper  urinary  tract. 
The  subject  may  be  subdivided  into  Prophylaxis,  Palliative  Treatment, 
and  Radical  Treatment. 

PROPHYLAXIS 

Clinically  speaking,  the  prevention  of  urinary  infection  presents 
itself  under  three  aspects : 

1.  The  prevention  of  spontaneous  infection  when  some  disease  of 
the  urinary  organs  (notably  prostatic  retention)  renders  them  especially 
liable  to  become  inflamed. 

2.  The  prevention  of  infection  from  urethral  instruments. 

3.  The  prevention  of  infection  during  or  after  operations  upon  the 
urinary  organs. 

1,  The  Prevention  of  Spontaneous  Infection. — Since  spon- 
taneous infection  of  the  urinary  organs  does  not  occur  unless  these 
organs  are  made  vulnerable  by  the  action  of  some  predisposing  cause, 
the  ideal  preventive  is  the  removal  of  such  a  cause.  Thus  the  removal 
of  stone,  stricture,  or  tumor  safeguards  the  bladder  and  kidneys.  But 
in  many  cases,  notably  in  prostatic  hypertro])hy,  such  radical  treatmenc 
may  well  seem  more  formidable  than  the  disease  itself.  Then  the  pa- 
tient must  be  forewarned  of  the  constant  danger  of  infection,  and  fore- 
armed against  it  by  instructing  him  in  the  rules  of  what  we  liave  else- 
where termed  Prostatic  Hygiene.  lie  must  model  his  every  movement 
on  tlie  avoidance  of  congestion  and  excess  by  moderatiou  in  diet,  exer- 
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cise,  and  exposure,  by  regulation  of  the  bowels,  by  regular  catheteriza- 
tion, if  necessary,  and  witli  it  urinary  antisepsis.  The  details  of  this 
manner  of  life  have  alrea<ly  l)een  considered  (p.  308). 

2.  The  Prevention  of  Catheteral  Infection. — If  there  is  one 
disease  to  which  the  term  surgical  is  attached  with  opprobrium — viz., 
the  surgical  kidney — it  is  because  of  the  gross  carelessness  shown  by 
many  surgeons  in  urethral  instrumentation.  Catheterism  is  such  a  vul- 
gar operation  and  the  bladder  and  kidneys  resist  infection  so  sturdily, 
that  many  a  surgeon  never  learns  to  be  gentle  and  soon  forgets  to  be 
clean — for  in  the  urethra  cleanliness  is  next  to  gentleness — so  that  when 
he  encounters  a  bladder  or  a  kidney  whose  resistance  is  w^eakened,  he 
omits  the  necessary  precautions,  and  if  a  surgical  kidney  results  from 
his  catheterism  it  results  indeed  from  his  own  act.  The  precautions 
with  which  urethral  instrumentation  should  be  surrounded — cleanliness 
before  operation,  gentleness  during  it,  and  antisepsis  after  it — have  been 
detailed  (p.  301).  As  we  have  suggested,  these  precautions  may  often 
be  disregarded  with  impunity.  If  the  urinary  channels  are  entirely 
healthy,  the  gentle  introduction  of  a  catheter  may  do  no  harm,  even 
though  scant  attention  be  paid  to  cleanliness.  If  the  anterior  urethra 
is  inflamed,  an  indiscreet  catheterism  will  result  in  prostatitis  and  epi- 
didymitis far  oftener  than  in  cystitis.  A  clumsy  or  rough  maneuver 
will  have  the  same  result.  But  if  there  is  predisposing  disease,  reten- 
tion, paralysis,  stone,  or  tumor,  the  minutest  precauti(ms  often  fail  to 
]irevent  infection  of  the  bladder  and  kidneys.  In  these  cases  every  de- 
tail of  gentleness,  cleanliness,  and  antisepsis  must  be  observed,  not  for- 
getting the  so-called  urinary  antise])tics. 

3.  The  Prevention   of  Operative  Infection. —  See  p.  821. 

PALLIATIVE    TREATMENT 

In  the  treatment  of  infection  of  the  urinary  tract  some  measures 
are  employed  purely  for  the  pur})ose  of  alleviating  symptoms.  Many 
others,  however,  hold  an  intermediate  position,  as  it  were.  They  are 
sometimes  palliative,  sometimes  curative.  Thus  the  cure  of  a  bac- 
teriuria  may  often  be  accomplished  by  means  that  would  only  alleviate  a 
chronic  cystitis.  Again,  a  cystitis  behind  a  hy])ertrophied  prostate  may 
])erhaps  be  eifectually  cured  by  urinary  antise]itics,  yet  so  long  as  the 
prostatic  obstruction  is  not  removed  the  imuiiiient  danger  of  relapse  re- 
mains, and  in  course  of  time  the  inflammation  will  doubtless  recur,  so  that 
the  cure  is  often  only  a  temporary  one — a  palliation,  not  an  absolute  cure. 

Thus  we  class  as  palliative  measures  all  forms  of  treatment  that 
have  for  their  object  the  reducticm  of  inflammation,  even  though  they 
may  in  certain  cases  effect  complete;  and  permanent  abolition  of  the  dis- 
ease.    These  palliative  measures  may  be  classed  as — 


340  URINARY  INFECTIONS  AND  INFLAMMATIONS 

1.  Anodynes,  Balsamics,  Alkalies. 

2.  Local  Urinary  Antiseptics. 

3.  General  Urinary  Antiseptics. 

4.  Diluents. 

1.  Anodynes,  Balsamics,  Alkalies. — Anodynes — Whatever  pain 
is  associated  with  renal  intlanimations  is  not  caused  by  any  concentra- 
tion or  acidity  of  the  urine.  But  the  pain  of  cystitis  is  often  consid- 
erably increased  by  a  concentrated  irritating  urine,  and  the  pains  of 
urethritis  even  more  so.  But  of  all  the  drugs  employed  to  relieve  these 
pains  anodynes  are  the  least  desirable.  They  exercise  no  beneficial  in- 
fluence except  by  giving  rest  and  allaying  spasm.  In  acute  conditions 
it  may  be  necessary  to  use  them,  but  in  chronic  conditions  they  should 
be  studiously  avoided,  and  used  if  at  all  only  with  the  constant  ^^urposs 
of  dropping  them  at  the  earliest  possible  moment. 

Balsamics — Balsamics  are  more  useful.  They  exhibit  mild  anti- 
septic and  anodyne  qualities  in  inflammations  of  the  urethra  and  pros- 
tate, but  they  are  of  little  use  in  inflammations  of  the  urinary  organs. 
Renal  inflammations  are  not  modified  by  them,  and  vesical  inflannna- 
tions  are  only  influenced  inasumeh  as  the  prostate  shares  in  the  disease. 
Hence  the  cystitis  of  gonorrhea  or  of  hypertrophy  of  the  prostate  is  more 
influenced  by  balsamics,  as  a  rule,  than  any  other  form  of  the  disease. 
Their  virtues  have  been  discussed  in  Chapter  XIX. 

Alkalies. — Alkalies  have  a  more  direct  bearing  upon  the  urinary 
organs  proper.  They  render  service  in  the  treatment  of  all  forms  of  cys- 
titis, (1)  by  overcoming  hyperacidity  of  the  urine;  (2)  by  diluting  the 
urine  by  virtue  of  their  diuretic  properties;  (3)  by  a  slight  antiseptic 
influence.  The  advantage  of  reducing  the  urinary  acidity  is  notable 
even  in  alkaline  cystitis,  for,  unless  there  is  ammoniacal  pyelitis  as  well 
(which  is  unusual),  the  urine  when  it  reaches  the  bladder  may  be  suf- 
ficiently acid  to  irritate  the  inflamed  mucous  membrane  with  which  it 
comes  in  contact.  Xeutralization  of  this  acidity  eliminates  the  irrita- 
tion without  increasing  any  tendency  to  ammoniacal  inflammation 
which  may  exist.  Indeed,  the  feeble  antiseptic  property  of  the  alkalies 
helps  to  diminish  the  inflammation  of  any  mucous  membrane  with 
which  they  come  in  contact.  The  diuretic  property  of  the  alkalies  is 
further  useful  in  preventing  undue  concentration  of  the  urine  and  in 
assuring  a  free  urinary  outflow.  The  special  properties  of  the  alkalies 
most  frequently  used  have  been  considered  in  Chapter  XIX. 

To  simi  up:  Anodynes,  balsamics,  and  alkalies  are  useful  in  the 
treatment  of  urethritis,  prostatitis,  and  cystitis.  Their  purpose  is  to 
lessen  the  disagTeeable  symptoms  of  these  diseases  and  to  render  the 
urine  innocuous.  The  more  chronic  the  inflammation  the  less  service- 
able are  these  remedies.  They  may  sometimes  efl^ect  a  cure,  but  are 
usually  relied  upon  merely  as  adjuvants  to  local  treatment. 
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2,.  Local  Urinary  Antiseptics.— Topical  applications  to  the  ure- 
thra and  bladder  have  long  been  employed  in  the  treatment  of  inflam- 
mations of  these  organs.  Recently  lavage  of  the  inflamed  kidney  pelvis 
has  been  advocated.  Although  enthusiastically  supported  by  certain 
surgeons,  it  has  not  yet  passed  the  experimental  stage  (p.  31)2).  We 
shall  therefore  confine  our  remarks  here  to  those  antiseptics  that  have 
been  found  useful  in  the  bladder. 

Nitrate  of  Silver. — Of  the  older  applications  nitrate  of  silver  is  the 
best,  and  among  the  newer  ones  it  stands  in  the  first  rank.  It  is  em- 
ployed by  instillation  or  by  irrigation.  Whatever  the  method  employed, 
the  strength  of  the  S(»luti(m  should  be  carefully  graduated  according  to 
the  sensitiveness  of  the  patient.  Some .  patients  cannot  endure  nitrate 
of  silver  except  after  a  prolonged  course  of  preparatory  treatment.  The 
prevailing  practice  of  disregarding  the  patient's  sensitiveness  and  burn- 
ing him  cruelly  with  each  injection  cannot  be  too  strongly  condemned. 
Tubercular  cystitis  is  made  worse  by  nitrate  of  silver. 

Irrigations  are  chiefly  employed  for  the  general  cystitis  of  prostate, 
stone,  or  tumor.  Instillations  are  generally  more  serviceable  in  pos- 
terior urethritis  and  in  acute  cystitis.  AVhen  irrigations  are  employed 
the  first  strength  should  be  between  1:20,000  and  1:  10,000.  If  the 
patient  bears  this  well,  the  treatment  is  repeated  daily,  or  on  alternate 
days,  increasing  the  strength  of  the  solution  by  about  one  third  each 
time.  This  course  is  followed  as  long  as  the  urine  is  rendered  clearer 
and  while  the  symptoms  are  diminishing.  But  any  evidence  of  irrita- 
tion, whether  by  an  increase  in  the  intensity  of  the  symptoms  or  in  the 
quantity  of  pus,  is  a  signal  that  the  dose  is  too  strong  or  too  frequently 
repeated.  The  next  irrigation  should  be  postponed  a  day  and  adminis- 
tered in  less  strength  than  the  last;  or  it  may  seem  wise  to  change  to 
another  remedy,  or  to  administer  an  anodyne,  and  temporarily  to  desist 
from  all  local  treatment.  Although  the  tissues  grow  quite  rapidly  tol- 
erant of  stronger  solutions,  the  action  of  these  solutions  cannot  but  be 
intense  and  the  tissues  require  a  longer  time  to  react.  Thus,  solutions  of 
1 :  fi,000  should  not  be  employed  oftener  than  every  other  day,  nor  solu- 
tions of  1 :  3,000  oftener  than  twice  a  week.  Many  patients  cannot  go 
higher  than  1 :  4,000,  while  others  take  1 :  1,000  without  serious  protest. 

Instillations  may  begin  between  1 :  2,000  and  1 :  1,200.  They  are 
employed  every  other  day  or  twice  a  week.  Two  or  three  visits  are  usu- 
ally required  to  accustom  the  urethra  to  the  drug,  which  may  then  be 
run  up  rapidly  to  1  per  cent  or  even  5  per  cent,  when  a  maximum  eft'ect 
may  be  expected. 

In  acute  gonorrheal  cystitis  no  local  application  compares  with  an 
instillation  of  nitrate  of  silver.  In  other  forms  of  acute  cystitis  I  have 
not  found  it  remarkably  efficient.  In  chronic  cystitis  of  any  kind  it  '19 
one  of  the  best  of  local  applications. 
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Protargol — Of  the  newer  synthetic  silver  salts  protargol  seems  the 
most  nsefnl.  1  have  employed  argyrol,  argonin,  and  argentamin,  but 
with  nnsatisfactory  results.  Protargol  is  most  useful  in  the  urethra, 
but  it  may  he  used  in  the  bladder  when  nitrate  of  silver  is  too  irritating. 
The  dose  by  instillation  is  from  1  per  cent  up  to  20  per  cent,  beginning 
at  the  low  figure:  by  irrigation  from  1:  1,000  to  5  per  cent. 

Potassium  Permanganate — This  drug  is  to  the  urethra  what  the  silver 
salts  are  to  the  bladder.  In  the  latter  organ  potassium  permanganate 
may  be  employed  when  nitrate  of  silver  irritates.  It  is  especially  use- 
ful in  acute  cystitis  when  the  silver  instillation  fails.  It  is  employed 
only  by  irrigation.  I  have  used  it  in  strengths  varying  from  1 :  8,000 
to  i :  3,000. 

Boric  Acid — Boric  acid  is  very  mildly  aseptic ;  it  has  no  very  spe- 
cific action  upon  the  bladder,  and  yet  it  holds  a  place  in  bladder  lavage 
from  which  it  will  not  be  easily  dislodged.  This  is  on  account  of  its 
entire  innocuousness.  It  may  be  placed  in  the  hands  of  the  patient  with 
the  assurance  that  it  will  do  him  a  definite  good  and  can  do  him  no 
harm.  As  far  as  I  know,  it  is  the  only  wash  that  can  be  intrusted  to  the 
stupidest  patient  with  entire  safety.  The  reason  of  this  is  that  even  in 
saturated  solution  it  is  entirely  unirritating.  The  saturated  (4  per 
cent)  solution  is  always  employed.  About  10  grams  of  the  crystalline 
boric  acid  (pulverized  boric  acid  dissolves  less  rapidly)  is  mixed  with 
200  c.c.  of  hot  water.  After  stirring  for  a.  minute  or  so  the  residue  is 
allowed  to  sink  to  the  bottom  and  the  solution  is  ready  in  sufficiently 
accurate  strength  for  all  practical  purposes. 

The  ease  with  which  the  boric-acid  solution  is  prepared  makes  it 
superior  to  salicylic-acid  solution,  Thiersch's  solution,  or  physiological 
salt  solution.  I  use  it  for  all  mechanical  irrigating,  for  the  purpose  of 
cleansing  the  bladder  and  filling  it  for  cystoscopy,  stone-searching,  etc. 
It  is  also  most  useful  for  the  daily  prophylactic  irrigation  of  prostatics. 
It  will  not  cure  cystitis,  but  it  helps  to  prevent  it. 

Corrosive  sublimate  is  useful  only  in  tubercular  cystitis  (p.  472). 
Carbolic  acid  is  not  suited  to  vesical  irrigations. 

3.  General  Urinary  Antiseptics.— Thus  far  we  have  been  con- 
cerned with  remedies  whose  sphere  of  influence  does  not  extend  above 
the  bladder.  The  last  two  classes  with  which  we  shall  deal  relate  chiefly 
to  renal  inflammations,  though  their  influence  may  be  marked  in  in- 
flammation of  the  bladder  as  well. 

Under  the  term  general  urinary  antiseptics  I  mean  to  include  those 
remedies  which,  when  administered  by  the  mouth,  produce  such  change 
in  the  urine  as  to  render  it  a  germicidal  fluid.  The  number  of  drugs 
that  exercise  this  influence  in  some  slight  degree  is  doubtless  very  great 
Several  of  the  alkalies  and  most  of  the  balsaniics  already  enumerated 
give  the  urine  some  antiseptic  properties;  but  the  urinary  antisepsis  of 
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these  drugs  is  oversliadowed  l)y  the  stronger  influence  of  certain  remedies 
about  to  be  described.  The  four  chief  ones  are  hexamethykmaniin,  salol, 
benzoic  acid,  and  l)oric  acid. 

Hexamethylenamin. — The  annnoniuni  salt  of  forniahlclivd  is  the 
most  valuable  drug  we  possess  for  eond)ating  pyelo-nephritis  and  many 
other  urinary  diseases.  Unfortunately  it  is  sold  only  under  such  trade 
names  as  urotropin,  cystogen,  and  formin.  The  drug  was  introduced 
to  the  profession  by  Nicolaier/  and  it  is  to  him  that  we  owe  most  of  our 
knowledge  of  its  chemical,  physical,  and  physiological  properties.  Its 
most  notable  characteristics  are: 

1.  Its  action  is  almost  confined  to  the  urinary  organs. 

2.  Its  action  upon  the  urinary  organs  is  due  in  large  part  to  its 
splitting  up  under  the  influence  of  the  urinary  acids,  with  the  result 
that  formaldehyd  is  liberated  in  the  urine. 

3.  Its  alleged  etfects  are  five :  antiseptic,  irritant,  antiphosphatic, 
antiuric,  and  diuretic. 

Antiseptic  Ejfects. — Hexamethylenamin  is  the  liest  urinary  bacteri- 
cide we  possess.  Yet  it  is  not  infallible.  Sometimes  it  will  even  fail 
when  other  urinary  antiseptics  will  succeed,  and  it  will  often  fail  unless 
used  understand ingly,  its  merits  a})preciated,  its  deficiencies  recognized, 
and  its  limitations  defined. 

Ilexametiiylenamin  is  eni})loyed  in  bacteriuria,  in  pyelo-nephritis,  in 
cystitis,  and  in  posterior  urethritis.  In  the  treatment  of  bacteriuria 
this  drug  is  invaluable.  It  prevents  and  controls  almost  all  cases  of 
typhoid  bacilluria  and  pyelitic  coli  bacilluria.  It  may  be  necessary  to 
employ  it  to  the  limit  of  toleration,  even  in  doses  of  3  to  6  grams  a  day, 
in  order  to  control  an  existing  catarrhal  pyelo-nephritis ;  but  once  the 
bacilli  have  been  driven  from  the  urine  they  may  be  kept  away  by 
smaller  doses,  which,  however,  may  have  to  be  continued  for  many  weeks 
in  order  to  prevent  recurrence.  In  vesical  bacteriuria  hexamethylena- 
min is  a  useful  adjuvant  to  local  treatment,  but  the  local  remedies  must 
be  depended  upon  to  effect  the  cure.  In  suppurative  pyelo-nephritis  its 
germicidal  virtues  are  again  of  the  utmost  value.  Suppurative  pyelo- 
nephritis is  commonly  encountered  only  after  it  has  reached  a  chronic 
state,  and  hence  little  good  may  be  expected  to  accrue  from  the  high 
initial  doses  that  prove  so  useful  in  overcoming  catarrhal  pyelo-nephritis. 
On  the  other  hand,  I  recall  at  least  four  or  five  cases  in  which  renal  su}> 
puration  of  long  standing  and  some  severity  has  been  controlled  by 
small  doses,  0.5  to  2  grams  a  day,  administered  for  several  months. 

The  treatment  of  cystitis  and  posterior  urethritis  by  hexamethylen- 
amin does  not  at  first  sight  seem  entirely  rational.     The  drug,  though 

1  Centralbl.  f.  d.  vied.  TT'iss.,  1894,  xxxii,  897.     Zeitschr.  f.  klin.  Med.,  1899,  xxxviii, 
350. 
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antiseptic,  is  distinctly  irritating^  and  is  therefore  less  likely  to  be  bene- 
ficial than  balsamics  and  anodynes.  In  straightforward  cases  of  chronic 
posterior  urethritis,  and  in  cases  of  acnte  cystitis  it  has  been  my  ex- 
perience that  hcxaniethylenaniin  does  more  harm  than  good.  My  hap- 
])iest  experiences  with  the  drug  in  this  connection  have  been  (a)  in  pre- 
venting the  occurrence  of  cystitis  in  old  men  reduced  to  catheter  life  and 
in  the  prevention  of  catheteral  and  operative  infection  in  general,  (b) 
in  preventing  the  occurrence  of  urethral  chill  or  suppression  of  urine 
after  the  passage  of  sounds  as  well  as  after  urethrotomies,  cystotomies, 
and  other  operations  on  the  urinary  organs,  and  (c)  in  conquering  that 
irritable  form  of  posterior  urethritis  that  flies  to  chills  and  swelled  tes- 
ticles every  time  any  attempt  is  made  at  local  treatment.  The  singular 
freedom  from  postoperative  chill  and  suppression  enjoyed  by  my  pa- 
tients since  I  began  employing  it  as  a  prophylactic  has  led  me  to  use  it  as 
a  matter  of  routine.  I  administer  two  or  three  0.5-gram  tablets  the  day 
before  the  passage  of  a  sound  in  stricture  cases,  and  the  same  dose  for 
two  days  before  every  operation  ujion  the  urinary  organs.  As  hexa- 
methylenamin  is  found  in  the  urine  for  two  or  three  days  after  its 
administration,  it  need  not  be  resumed  until  the  second  day  after  oper- 
ation. I  have  related  elsewhere  ^  several  striking  examples  of  its  action 
in  the  conditions  enumerated  above. 

Irritant  Effects. — The  dosage  of  hexamethylenamin  is  determined 
chiefly  by  its  irritating  properties,  which  vary  with  each  individual,  and 
with  the  same  individual  at  different  times.  The  irritation  manifests 
itself  under  four  forms:  (1)  Irritation  of  the  bladder,  (2)  irritation  of 
the  kidneys,  (3)  digestive  irritation,  and  (4)  cauterization  of" wound 
surfaces.  The  irritation  of  the  neck  of  the  bladder  is  much  the  more 
important.  This  it  is  that  marks  the  limits  of  tolerance  to  the  drug.  All 
observers  are  agreed  that  the  more  water  drunk  with  hexamethylenamin 
— i.  e.,  the  greater  the  urinary  dilution — the  less  likely  it  is  to  irritate. 
I  have  known  1.5  grams  a  day  to  cause  an  intense  strangiiry  within 
twenty-four  hours.  Yet  I  have  had  a  patient  take  4  and  5  grams  of 
this  drug  a  day  for  weeks  together  without  any  ill  eftects,  and  i^icolaier 
states  that  certain  individuals  can  take  6  to  10  grams  a  day.  The 
underlying  cause  of  these  peculiarities  is  not  known,  but  they  are  a 
warning  always  to  begin  administering  the  drug  in  small  quantities, 
not  to  increase  the  dose  without  at  the  same  time  increasing  the  amount 
of  water  imbibed,  and  to  recognize  that  in  some  eases  the  limit  of 
tdk'rance  may  be  reached  before  the  limit  of  efliciency  is  attained,  in 
which  case  the  drug  must  be  given  up.  Yet  such  cases  are  quite  ex- 
ceptional. 

Irritation  of  the  l-idneys,  shown  by  albuminuria  and  even  hematuria, 

1  Phila.  Med.  Jour.,  1900,  vi,  606. 
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was  noted  experimentally  by  Xi(;olaier,  and  is  rarely  observed  in  the 
clinic.     Yet  this  form  of  irritation  is  most  unusual. 

Digestive  irntation,  shown  as  gastric  or  intestinal  irritation,  is  not 
uncommon.     It  may  usually  be  avoided  by  dilution  of  the  drug. 

IIap})ily  there  is  another  not  less  interesting  side  of  the  question.  A 
certain  mild  irritant  etiect  produced  by  the  drug  upon  the  kidneys  and 
the  neck  of  the  bladder  is  })robably  the  cause  of  its  efficiency  in  certain 
cases.  Thus  a  light  renal  stiuudation  may  well  be  one  element  in  tlie 
prevention  of  chill  and  acute  suppression  by  this  drug,  and  I  have  at- 
tributed the  few  cures  of  posterior  urethritis  that  1  have  obtained  by 
the  use  of  hexamethylenamin  to  a  similar  stimulating  effect  upon  the 
neck  of  the  bladder. 

An  evidence  of  hexamethylenamin  irritation  that  may  not  be  over- 
looked is  its  effect  upon  the  urine.  If  the  urine  is  hazy  with  pus  (e.  g., 
in  a  case  of  pyelo-nephritis  or  bacteriuria)  and  hexamethylenamin  is 
employed  in  sufficient  quantity  to  clear  the  urine,  the  irritation  may  be 
sufficient  to  provoke  an  epithelial  desquamation  that  clouds  the  fluid 
quite  as  much  as  before.  To  the  casual  eye  there  is  no  notable  change 
in  the  urine.  Yet  the  desired  effect  has  been  attained :  the  urine  has 
been  cleared  of  its  pus,  and  is  now  clouded  with  the  epithelial  exudate 
due  to  mechanical  irritation.  If  this  fact  is  overlooked  and  the 
drug  pushed  vigorously,  the  irritation  will  increase  and  the  inflam- 
mation apparently  grows  worse  instead  of  better.  Tlu;  distinction, 
therefore,  is  a  cardinal  one,  the  neglect  of  which  may  lead  the  surgeon 
sadly  astray.  Of  the  several  more  or  less  accurate  tests  for  establishing 
this  distinction  the  test  by  centrifuge  and  micr(wco])e  is  easily  the  best. 
The  supposedly  bacterial  or  pundent  urine  is  ceutrifuged  for  three  min- 
utes at  about  250  revolutions  a  minute.  If  the  haze  is  bacterial  the  fluid 
remains  hazy,  while  whatever  pus  is  present  will  be  found  c(dlecte(l  at 
the  bottom  of  the  tube.  But  if  the  urine  has  been  cleared  of  l)acteria  the 
centrifuge  renders  the  urine  completely  clean  and  s])arkling,  while 
what  was  before  a  haze  is  now  a  sediment.  This  sediment,  if  exauiined 
under  the  microscope,  is  found  largely  epithelial  if  due  to  irritation, 
largely  purulent  if  due  to  inflammation.  Therefore,  it  must  be  remem- 
bered that  the  effect  of  treatment  often  cannot  be  discerned  without 
the  aid  of  the  centrifuge  and  microscope,  and  it  is  a  safe  rule  in  jn-ac' 
tice  to  gauge  the  ])i'ogress  of  the  case  chicllv  on  this  showing. 

A  very  rare  mishap,  which  has  occurred  once  in  my  ])ractice,  is  the 
cariierization  of  a  wound  in  the  bladder  by  the  urine  containing  hexa- 
methylenamin.^  A  few  similar  cases  have  been  reported.  If  the  sur- 
geon at  any  time  encounter  a  case  whose  operative  wound,  instead  of 
healing,  becomes  covered  with  a  leathery  slough  and  seems  daily  less 

'  Cf.  Phila.  Med.  Jour.,  loc.  cit. 
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likclv  to  lienl,  and  if  this  result  is  due  to  hexametliylenamin,  he  must 
recognize  the  fact  and  eliminate  the  cause  immediately.  Similar  slough- 
ing is  seen  in  wounds  treated  with  formaldehvd. 

Antiphosphatic  and  Antiuric  Effects. — Although  not  germane  to 
the  subject  of  urinary  antisepsis,  the  antiphosphatic  and  antiuric  effects 
of  hexametliylenamin  merit  a  word  here.  Curiously  enough,  this  drug 
was  at  first  praised  as  a  uric-acid  solvent  rather  than  as  a  disinfectant. 
German  authorities  have  insisted  that  hexamethylenaminized  urine  is 
an  excellent  uric-acid  solvent  at  the  body  temperature.  It  will  even  dis- 
solve uric-acid  calculi  in  vitro.  Caspar  also  insists  upon  its  value  in 
phosphaturia.  According  to  this  author,  not  only  do  the  phosphates 
disappear  from  the  urine  while  the  drug  is  being  administered,  but  the 
phosphaturic  tendency  is  also  permanently  overcome  if  its  administra- 
tion of  the  drug  is  continued  for  a  sufficient  length  of  time.  I  have  not- 
been  able  to  verify  this  claim. 

Diuretic  Effects.— A\\i\\or\i\es,  do  not  agree  on  the  subject  of  di- 
uresis by  hexametliylenamin.  In  most  cases  it  is  certainly  not  markedly 
diuretic,  yet  severe  postoperative  suppression  is  sometimes  immediately 
relieved  by  it.  In  this  connection  a  case  in  Dr.  Chetwood's  practice 
merits  quotation : 

Mr.  A.  B.  submitted  to  an  external  uretlirotomy  for  stricture.  During 
the  twenty-four  hours  following  operation  he  passed  but  3  or  3  ounces  of 
urine.  His  temperature  rose  to  105°  P.,  his  pulse  was  tumultuous  and 
irregular,  and  he  was  apparently  about  to  die  of  acute  suppression  of  urine. 
Hexametliylenamin  was  then  administered  (0.5  gm.  q.  i.  d.)  and  within 
twenty-four  hours  the  floodgates  were  opened,  the  temperature  and  pulse 
came  down,  and  for  two  or  three  days  all  went  well.  Then,  to  test  its  effi- 
cacy, the  drug  was  withdrawn.  Witliin  a  day  the  urinary  excretion  became 
much  less  and  temperature  and  pulse  ran  high  again.  Again  the  hexa- 
metliylenamin was  administered,  kidneys,  temperature,  and  pulse  promptly 
reacted,  and  the  convalescence  thereafter  was  uneventful. 

^o  more  striking  example  of  diuresis  could  be  desired.  I  have  seen 
similar  effects  in  other  cases,  but  only  when  the  kidneys  were  acutely 
congested.  This  diuresis  is  due  to  the  mildly  stimulating  effect  of  the 
hexamethylenamin  upon  the  kidneys.  When  these  organs  are  normal  or 
chronically  congested  (e.  g.,  in  chronic  uremia)  the  diuresis  produced 
by  hexamethylenamin  is  insignificant.  In  acute  congestion  it  is  most 
notable. 

Hcsume. — The  above  description  of  the  cpialities  of  hexauuMhylcu- 
amin  is  not  in  accord  with  the  teachings  of  many  of  the  best  authorities. 
]t  is  founded,  however,  on  a  large  clinical  ex^iericnce  extending  over  sev- 
eral years,  and  if  1  do  not  accept  hexaiiiethylenamin  as  an  a])}>roprite 
drug  for  the  routine  treatment  of  gonorrhea,  chronic  urethritis,  and  eys- 
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titis,  it  is  Loemiso  T  liavo  been  unable  to  convince  myself  of  its  constant 
efficiency  in  these  maladies.  The  followinii'  facts  I  can  vouch  for  from 
my  own  experience : 

1.  In  bact(>riuria  and  in  light  ])yelo-ne])]iritis  hexamethylenamin 
seems  almost  a  sjK'citic. 

2.  To  prove  effective  in  these  diseases  it  may  liave  to  he  administered 
in  hiiih  <h)ses  until  the  urine  is  practically  clear  of  bacteria,  after  which 
smaller  doses  nuiy  suffice. 

3.  The  progress  of  the  cure  can  l)e  judged  only  by  constant  recourse 
to  the  centrifuge  and  microscope. 

4.  The  dose  must  not  be  sufficient  to  cause  irritation. 

5.  The  possibility  of  such  irritation  cannot  be  overlooked,  ev(>n  wlum 
very  small  doses  are  employed. 

0.  Tn  diseases  of  the  bladder  and  the  prostate  hexamethylenamin 
may  often  be  dejDendcd  upon  to  prevent  inflannnation,  but  is  only  of  sec- 
ondary importance  in  controlling  it,  and  may  even  be  positively  harm- 
ful by  its  irritant  properties. 

7.  In  the  treatment  and  prophylaxis  of  the  various  forms  of  uri- 
nary septicemia  and  urethral  chill  hexamethylenamin  is  often  most 
useful. 

8.  Its  routine  employment  botli  before  and  after  operations  on  the 
urinary  passages  is  indicated. 

9.  The  urine  containing  hexamethylenamin  occasionally  has  an  cs- 
charotic  effect  up(m  wounds,  which  may  constitute  a  contra-indication  to 
its  employment. 

10.  Hexamethylenamin  is  an  admiralde  diuretic  in  postoperative 
suppression. 

Helmitol — This  compound  of  hexamethylenamin  seems  as  effective 
therai)eutically,  and  is  sometimes  distinctly  less  irritating.  Dose:  same 
as  hexamethylenamin. 

Hetralin.' — Of  the  many  other  substitutes  for  hexamethylenamin  the 
only  important  one  is  hetralin.  This  drug  liberates  formalin  in  alkaline 
urine  much  more  freely  than  does  hexamethylenamin.  Its  dose  is  the 
same. 

Salol. — Salol  is  comuKmly  placed  second  in  the  list  of  urinary  anti- 
septics. This  drug  is  disintegrated  in  the  upper  intestine  into  its  com- 
ponent salicylic  and  carbolic  acids.  These  antiseptics  are  absorbed  into 
the  system  and  excreted  in  the  urine,  where  they  exert  their  antisejjtic 
action.  But  in  order  to  obtain  any  very  definite  antisejitic  effect  on  the 
urine  as  much  as  3  or  4  gi-ams  a  day  must  usually  be  administered. 
This  is  a  large  dose  for  any  stomach  to  bear,  and  as  the  patients  for 
whom  the  drug  is  likely  to  be  most  serviceable  are  often  urinary  dys- 

'  Cf.  Folia  Urologica,  January,  1909,  p.  507. 
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peptics,  the  stomach  may  rebel  before  the  drug  does  any  good.  When 
M'cll  borne,  however,  the  effects  of  sah)l  are  excellent.  It  has  not  the  iin- 
iiiediate  bactericidal  effect  of  hexamethylenamin,  but  may  be  employed 
as  a  jirophylactic  against  cystitis  or  in  the  treatment  of  any  inflamma- 
tion of  the  urinary  organs  when  hexamethylenamin  fails.  It  does  not 
irritate  the  bladder,  but  when  given  in  overdose  produces  the  smoky 
urine  of  carbolic-acid  poisoning. 

Benzoic  Acid. — Benzoic  acid  and  the  benzoates  of  sodium  and  am- 
UKUiium  are  employed,  as  a  rule,  under  the  vague  impression  that  they 
acidify  the  urine,  and  tliereby  antagonize  ammoniacal  cystitis.  Happily 
the  practice  is  sounder  than  the  theory.  As  Dr.  William  Ashhurst  ^  has 
shown  in  experiments  with  the  sodium  salt,  its  effects  arc : 

I.  An  inconstant  diuretic  action,  accompanied  by  a  slight  diminution 
of  the  acidity  of  the  urine. 

II.  A  retardation  or  absolute  prevention  of  alkaline  fermentation. 

III.  An  action  in  nature  germicidal  or  inhibitory  to  the  growth  of  cer- 
tain microorganisms  either  within  the  bladder  or  when  introduced  into 
the  urine  after  voiding,  these  susceptible  organisms  including  especially 
those  which  tend  to  produce  the  alkaline  fermentation,  but  which  develop 
in  the  urine  while  it  is  still  acid. 

Thus  the  administration  of  sodium  benzoate  diminishes  instead  of 
increasing  the  acidity  of  normal  urine,  and  maintains  the  urinary  acid- 
ity only  by  opposing  ammoniacal  fermentation.  Hence  it  is  solely  a 
urinary  antiseptic.  In  strength  it  ranks  a  little  below  salol,  but  is  rather 
more  digestible  than  that  salt.     Dose :  3  to  6  grams  a  day. 

Boric  Acid — Boric  acid  and  borax  (sodium  biborate)  are  both  em- 
ployed as  urinary  antiseptics,  but  their  strength  is  less  than  that  of  the 
above-mentioned  drugs.    Two  or  three  grams  a  day  may  be  administered. 

Methylene-blue. — This  drug  is  frequently  employed  as  a  urinary  an- 
tiseptic, but  its  inconveniences  far  outweigh  its  virtues. 

4.  Diluents. — Diluents  are  all-important  in  the  treatment  of  every 
inflammation  of  the  urinary  tract.  They  diminish  tlie  density  of  the 
urine,  not  by  lessening  the  output  of  solids,  but  by  increasing  the  watery 
excretion  of  the  kidneys.  Thus  their  primary  action  is  upon  the  kid- 
neys. These  organs  are  stimulated  to  a  free  physiological  action,  an<l 
auy  tendency  to  congestion  or  inflammation  in  them  is  minimized  or  en- 
tirely overcome.  The  urine  itself  is  rendered  more  bland,  its  crystalline 
contents  more  fully  dissolved,  its  acidity  or  alkalinity  lessened.  The 
flow  of  urine  is  increased,  less  time  is  given  for  bacterial  proliferation 
in  the  pelvis  of  the  kidney,  and  the  bladder  is  scoured  by  more  frequent 

1  Phila.  Med.  Jour.,  1900,  v,  457. 
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acts  of  rniotiirition.  Thus  tlic  sum  of  tlic  action  of  diluents  is:  (1) 
Diininntion  of  any  kidney  congestion  tliat  may  exist,  (2)  diminntion 
of  tlK!  irritating  properties  of  the  urine,  and  (.'I)  increased  irrigation  of 
the  intianied  cavities. 

Dilution  of  the  urine — diuresis — nuiy  he  obtained  either  by  admin- 
istering drugs  that  increase  the  excretion  of  water  through  the  kidneys 
or  by  increasing  the  amount  of  water  drunk  by  the  patient.  It  is  con- 
venient for  our  ])reseut  purpose  to  divide  diuretics  into  three  classes: 

1.  Medical  diuretics:  drugs  that  are  a(hnirahly  diur(^tic  in  various 
diseases  of  the  kidneys,  l)ut  for  one  reason  or  another  are  not  useful  in 
inflammations  of  the  urinary  tract,  except  for  their  eft'ect  upon  the  kid- 
neys. Such  are  digitalis,  calomel,  sodio-salicylate  of  theobromin  (di- 
uretin),  broom,  squill,  pilocarpin,  gin,  etc. 

2.  Diuretic  drugs  that  are  useful  in  certain  urinary  inflannnations 
— viz.,  the  alkalies,  especially  potassium  acetate,  hexametliylenamin, 
and  the  balsamics. 

3.  Water,  the  great  diuretic. 

Diluent  Drugs — All  of  the  medical  diuretics  referred  to  above  are  of 
value  for  their  effect  upon  the  kidneys.  They  may  be  absolutely  essential 
to  the  treatment  of  certain  cases  complicated  by  grave  organic  changes 
in  the  renal  parenchyma  ;  but  for  their  simple  diluent  effect  they  are  not 
employed,  since  the  alkalies,  the  balsamics,  urotropin,  etc,  have  an 
equal  diuretic  effect  combined  with  some  medicinal  effect  upon  the  in- 
flamed surfaces  of  the  urinary  tract.  But,  after  all,  water  is  the  diluent 
upon  which  we  depend  most. 

Diluent  Waters — There  are  waters  and  waters.  Some  are  diluent 
and  some  not,  entirely  apart  from  their  chemical  ingredients.  The  gen- 
eral test  which  may  l)e  applied  to  any  given  water  consists  in  drinking 
it  freely  and  noting  whether  it  lies  heavy  on  the  stomach.  The  water 
that  can  be  drunk  in  greatest  quantity  without  overloading  the  stomach 
is  in  practice  the  best  diluent.  Thus  rain  water  is  more  diluent  than 
well  water,  as  a  rule ;  still  water  more  than  charged  water ;  alkaline  more 
than  acid  water.  Yet,  quite  apart  from  these  broad  properties,  some 
waters  are  more  diluent  than  others,  quite  as  gin  is  more  diluent  than 
brandy,  and  beer  more  diuretic  to  some  persons  than  to  others,  and  for 
reasons  equally  obscure.  For  ordinary  dilution  of  the  urine,  such  as  is 
a  part  of  the  treatment  of  every  one  of  the  inflannnations  in  (piestion, 
rain  water  or  reaerated  (not  charged)  distilled  water  suffices,  if  drunk 
freely  up  to  3  or  -i  pints  a  day.  For  more  marked  dilution,  such  as  is 
useful  in  the  treatment  of  bacteriuria  and  pyelo-nephritis,  Poland  water, 
or  any  of  the  alkaline  or  lithia  waters  may  be  employed.  In  some  cases, 
notably  in  acute  or  severe  pyelo-nephritis,  in  obstinate  bacteriuria,  and 
in  partial  or  total  suppression  of  the  urine,  postoperative  or  other,  the 
greatest  possible  diuresis  is  required.     Apart  from  drugs,  such  as  potas- 
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sinni  acetate,  bexamethylenamin,  etc.,  the  best  means  I  have  found  of 
overcoming  these  conditions  is  the  use  of  Snwanee  water.  This  water 
is  more  diluent  than  any  other  with  which  I  am  familiar.  Like  all  min- 
eral waters  it  is  most  efficient  at  its  own  si)ring,  where  as  much  as  5 
gallons  have  been  drunk  in  a  day  by  one  man. 

VACCINE    TREATMENT 

Autogenous  vaccines  have  been  much  employed  of  late,  with  little 
success.  They  are  worth  trying  in  septic  cases  or  in  mild  intractable 
cases. 

RADICAL   TREATMENT 

The  radical  treatment  of  any  inflammation  of  the  urinary  organs  is 
the  removal  of  that  predisposing  retention,  irritation,  or  congestion, 
which  gives  the  bacteria  their  opportunity  to  attack  the.  tissues.  This 
implies  special  treatment  for  each  special  disorder.  At  the  same  time 
the  palliative  measures  must  be  applied  in  order  to  help  allay  the  in- 
flammation. The  cure  of  an  inflammation  by  palliative  measures  alone, 
without  recourse  to  radical  treatment,  is  too  often  only  temporizing  with 
the  main  issue. 

The  most  important  feature  of  radical  treatment  is  drainage.  To 
provide  adequate  surgical  drainage  for  the  urinary  organs  is  the  object 
of  many  operations  and  of  most  catlieterism. 
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CYSTITIS 

The  inflammations  of  the  bladder  are  reducible  to  a  very  small  num- 
ber of  clinical  types,  though  each  of  these  types  has  numy  variations. 
Authorities  differ  so  widely  in  their  classifications  of  eystites  that  an 
accepted  classification  can  hardly  be  said  to  exist.  The  following  simple 
scheme  will  suffice  for  our  ]nirposes : 

Nonbacterial   (Cystitis J  Traumatic. 

(  Chemical. 


Bacterial  Oystitis:  Simple. 


Tubercular  Cystitis  (p.  406). 


f  Acute. 

Chronic  i^^'^';. 

(  Alkalme. 

Interstitial. 

Pericystitis. 


The  nonbacterial  cases  will  be  dismissed  briefly.  Tubercular  cys- 
titis is  consid(n"cd  in  a  subsequent  chapter. 

NONBACTERIAL    CYSTITIS 

Nonbacterial  c^-stitis  is  the  natural  reaction  of  the  vesical  mucous 
membrane  to  a  mechanical  or  a  chemical  irritant. 

Traumatic  Cystitis. — A  mild  cystitis  or  irritability  of  tlie  blad- 
der, as  it  is  often  called,  may  be  caused  by  the  passage  of  concentrated 
urine  containing  phosphates,  urates,  or  oxalates.  There  is  more  or  le-ss 
urinary  fr('([uency  and  distress,  and  l)esides  the  crystals  the  urine  con- 
tains a  tra('(!  of  ])iis.  The  so-called  gouty  or  rheumatic  cystitis  is  of 
this  uatur(\ 

A  more;  severe  inflammation  without  infection  is  coiiniionly  cau.sed 
by  stone  in  the  bladder  and  by  rough  instrumentation.  In  such  cases 
there  may  be  much  tenesmus  and  distress  togetlier  with  an  abundance 
of  blood  and  ])us  in  I  lie  urine,  and  yet  no  infection. 

Treatment.- — The  irritation  may  be  dispelled  by  diluting  the  urine 
and  coi'recilng  the  cause  of  the  urinary  concentration  by  diet,  exercise 
(or  rest),  and  the  free  use  of  water.  Local  treatment  rarely  has  to  be 
applied. 
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Chemical  Cystitis.— Any  stronn-  irritnnt  cntoring  the  liealtliy 
l)la<l(l(M-,  whether  from  ahove  or  below,  eauses  eystitis.  The  intense 
strangury  caused  hy  the  administration  of  cantharides  has  acqnired  an 
undeserved  notoi'iety  on  account  of  the  alleged  sexual  excitement  accom- 
panying it.  As  a  matter  of  fact,  the  acute  prostatic  congestion  indnced 
by  this  drug  is  said  to  cause  priapism,  hut  the  sensations  of  the  patient 
in  this  condition  are  anything  hut  pleasant.  Rehn,  and  later  Lichten- 
stein,^  have  called  attention  to  a  similar  strangury  occnrring  in  coal-tar 
workers,  apparently  due  to  inhalation  of  irritating  vapors.  Rehn  be- 
lieves that  sarcoma  of  the  bladder  occnrs  in  some  of  these  cases.  The 
irritation  due  to  hexamethylenamin  is  more  important,  since  that  drug 
is  so  freely  nsed  nowadays. 

While  hyperacid  urine  is  somewhat  irritating  to  the  bladder,  am- 
nioniacal  urine  is  far  more  so,  and  the  reason  why  an  ammoniacal  cys- 
titis is  likel}'  to  be  so  mncli  more  intense  than  an  acid  cystitis  is  donbtless 
for  this  very  reason — that  the  ammonia  adds  fuel  to  the  fire  of  bac- 
terial attack. 

Cystitis  may  equally  be  caused  by  irritants  introduced  through  the 
urethra.  ISTitrate  of  silver  is  so  often  used  in  concentrated  solution  that 
it  bears  an  unenviable  notoriety  in  this  regard. 

Treatment — Removal  of  the  cause  constitutes  the  essence  of  treat- 
ment. To  allay  the  irritation  the  sedative  remedies  employed  in  bac- 
terial cystitis  may  be  used. 

SIMPLE    BACTERIAL   CYSTITIS 

This  is  the  disease  that  is  generally  spoken  of  as  cystitis.  It  may 
be  acute  or  chronic,  superficial,  interstitial,  or  complicated  by  peri- 
cystitis. 

Etiology 

The  etiologV'  of  cystitis  has  been  considered  in  the  preceding  chapter. 
The  conclusions  therein  reached  may  be  summed  up  as  follows: 

I.  Bacteria  may  reach  the  bladder  (1)  from  the  urethra,  (2)  from 
the  kidney,  and  less  often  (3)  by  irruption  rf  a  neighboring  focus  of 
inflanunation,  and  (4)  from  the  blood  or  the  lymph  vessels. 

II.  Bacteria  reaching  the  bladder  will  not  cause  any  inflanunation 
of  that  organ  unless  there  is  congestion  due  to  (t)  retention,  (2)  trauma 
by  instruments,  stone,  or  foreig-n  body,  (3)  disease  of  the  bladder  wall, 
such  as  neojlasm,  tubercle,  or  sim])le  ulcer,  or  (4)  unless  the  disease  ex- 
tends directly  to  the  bladder  from  the  neighboring  tissues,  the  ureter  or 
the  urethra  (gonorrheal  cystitis),  or  (5)  unless  the  bladder  is  paralyzed. 


*  Deutsche  vied.  Wochenschr.,  1898,  xxiv,  709. 


PATHOLOGY  353 

ITT.  A  cystitis  tliiis  l)oo-nn  will  (lisa]i])car  s])()ntaiiconsly  niikiss  it 
is  porpetujited  l)y  sonic  of  the  accessory  causes  eniiinerated.  Of  these 
causes  the  most  common,  clinically,  is  retention,  which  retention  is  al- 
most always  caused  by  stricture  of  the  urethra,  or  hypertrophy  of  the 
l)r()state. 

IV.  Acid  cystitis  is  caused  hy  the  bacillus  coli,  the  tuberculai-  liacil- 
lus,  the  typhoid  bacillus,  or  tlu;  _ij;()nococcus.  Alkaline  cystitis  is  due  to 
sta])hylococcus,  streptococcus,  or  proteus  infcM'tion. 

Pathology 

The  lesions  of  cystitis  are  usually  unevenly  distributed  over  the 
bladder.  Indeed,  in  many  acute  or  mild  chronic  cases  the  lesions  are 
entirely  confined  to  the  neck  of  the  bladder  and  the  trigone.  This  so- 
called  inflammation  of  the  neck  of  the  bladder  is  commonly  due  to  some 
prostatic  inflannnation,  which  latter  must  be  attacked  in  order  to  cure 
the  "  inflannnation  of  the  neck."  It  may  be  noted  here  that  in  every 
cystitis,  whether  acute  or  chronic,  the  prostatic  urethra  as  well  as  the 
bladder  is  inflamed,  and  the  vesical  inflammation  is  most  intense  about 
the  neck  and  the  trigone,  unless  some  special  feature  of  the  disease 
(tumor,  stone,  pouch)  produces  a  distinct  focus  of  more  intense  inflam- 
mation elsewhere  in  the  organ. 

Acute  Cystitis. — At  first  there  is  a  sharp  congestion  most  marked 
about  the  trigone  and  the  neck,  or  entirely  confined  to  that  region.  The 
mucous  mend)rane  is  swollen  and  bright  red  in  color.  The  capillaries 
are  dilated,  the  epithelial  cells  swollen.  Then  the  epithelial  cells  begin 
to  desquamate.  The  angry  crimson  of  the  mucous  membrane  is  blotched 
by  petechia",  its  gloss  is  lost,  and  here  and  there  minute  vesicles  or 
abscesses  a])pe.ar.  After  these  l)reak  minute  ulcers  remain.  If  the 
acute  condition  persists  the  muscular  and  peritoneal  coats  may  become 
involve(h 

Chronic  Cystitis. — The  mucous  memhranc  is  irregularly  thick- 
ened and  dense.  Its  surface  is  rough,  red  or  gray  in  color,  ])erha])s 
mottled  by  pur])le  or  brownish  blotches  left  by  submucous  hemorrhages. 
Here  and  there  may  be  seen  areas  of  ulceration  and  granulation.  Some- 
times the  granulations  grow  to  be  distinct  little  villosities  s(weral  milli- 
meters long.  The  ulcerations  inay  extend  deep  into  tiie  substanc(! 
of  the  organ  and  connnunicate  (rarely)  with  abscesses  in  the  mus- 
cular tissue.  In  long-standing  cases  the  epithelium  may  become 
cornified  in  s])ots,  the  superficial  e])ithelia  being  replaced  by  dense 
shiny  scales  resend)ling  the  horny  layers  of  the  skin  {^Iciih-opJasia 
vesirw). 

Gross  Changes  in  the  Wall  of  the  Bladder In  ])roh)n<i('d  chronic  cys- 
titis the  wall  of  the  bladder  becomes  thickened  or  thinned,  its  cavity  con- 
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traetcd  or  dilated,  its  surface  llirnwn  into   folds  of  umcous  meiiiLrane 

overlying  irregular  iuterlacing  bands  of  muscle  liber. 

Tlie  resulting  changes  are  described  as  hypertrophy  (thickening)  or 

atrophy  (thinning)  of  the  bladder.     Hypertrophy  of  the  bladder  may  be 

concentric  (cavity  con- 
tracted) or  eccentric  (di- 
lated ) .  The  irregulari- 
ties in  the  bladder  wall 
are  spoken  of  as  trabecnlne 
( trabeculated  bladder)  or 
(liverticnlffi  (sacculated 
bhulder)  (Fig.  71;  also 
1'!.  I).  Diverticul^e  ex- 
tend through  the  entire 
thickness  of  the  bladder 
wall ;  they  may  exceed  the 
bladder  itself  in  size.  Tra- 
beculation  occurs  in  all 
cases  of  prolonged  chronic 
cystitis.  Sacculation, 
whether  in  a  hypertro- 
phied  or  atrophied  blad- 
der, is  due  to  marked  re- 
tention; but  iraheculation 
as  ever}'   accomplished  cysto- 


FiG.  71. — Sacculated  Bladder. 
Due  to  prostatic  retention. 


does  not  necessarihj  indicate   retention, 
scopist  must  realize. 

Microscopic  Changes  in  the  Bladder  Wall — The  microscopic  changes 
in  the  muscle  of  the  bladder  alHicted  with  chronic  cystitis  have  been 
shown  by  Ciechanowski  to  be  almost  purely  sclerotic  whether  this  muscle 
be  thick  and  apparently  hypertrophied  or  thin  and  manifestly  atrophied. 
When  apparently  hypertrophied  the  increased  thickness  of  the  bladder 
wall  is  only  due  in  very  small  degree  to  actual  muscular  hypertrophy. 
It  is  chiefly  due  to  inflammatory  infiltration  and  sclerosis  of  the  muscle 
as  well  as  of  the  interstitial  tissue  between  the  bundles  of  muscle  fiber. 
The  so-called  "  hypertrophied  "  bladder  may  be  as  feeble  as  the  atrophied 
bladder.     The  hypertrophy  is  a  false  h_\-pertrophy. 

The  various  degrees  of  hypertrophy  and  atrophy  are  due  to  the  in- 
terplay of  inflammation  and  retention.  If  the  retention  is  slight  or 
absent  and  the  inflammation  severe,  the  bladder  undergoes  concentric 
hyjoertrophy.  If  retention  is  marked  and  inflammation  severe,  eccentric 
hypertrophy  results,  if  retention  is  marked  and  inflannnation  mild, 
dilatation   and   atrophy   result. 

Pericystitis. — The  changes  that  occur  in  the  connective  tissue  sur- 
rounding the  bladder  are  usually  of  a  protective  character.     An  intense 
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clironic  cystitis  often  ])rovokes  a  tliickeiiino'  of  tlie  perivesical  tissue  and 
of  tlie  peritoneum.  Less  frequently  a  dilfuse  iibro-liponia  occurs,  com- 
parable to  the  perirenal  fibro-lipouui,  and,  like  it,  protective  in  char- 
acter. In  such  cases  the  fil)rous  nuisses  may  often  be  felt  through  the 
rectum,  and  I  have  kno^wn^i  them  to  be  mistaken  for  cancer  of  the  pros- 
tate until  cystotomy  showed  the  prostate  to  be  normal  and  the  whole 
bladder  to  be  thickened.  When  there  is  much  pericystitis  the  bladder 
is  usually  found  in  a  state  of  concentric  hypertrophy  with  fibrous,  un- 
distensible  walls. 

Suppurative  pericystitis  is  usually  due  to  rupture  of  the  liladder. 

Abscess. — Abscess  of  the  bladder  is  rare.  Small  abscesses  of  the 
mucous  membrane  may  run  their  course  unnoticed.  Abscesses  within 
the  wall  of  the  bladder  may  begin  in  some  infected  interstitial  focus  or 
in  a  pocket  of  the  mucous  membrane.  They  burst  into  the  bladder, 
leaving  deep  necrotic  pockets,  which  may  continue  to  suppurate  indefi- 
nitely, or  lead  to  perforation  of  the  wall  of  the  bladder.  Purulent  venou« 
throml)osis  lias  l)een  seen. 

Membranous  Cystitis.  1 — Exfollaliim  of  the  mucous  meinbiwie, 
partial  or  complete,  may  occur  as  the  result  of  an  intense  cystitis  or  of 
trauma.  It  is  rarely  seen  except  as  a  complication  of  prolonged  and 
difficult  parturition. 

SY:MPT03krs 

The  three  accepted  symptoms  of  cystitis  are : 

1.  Pus  in  the  urine — Pyuria. 

2.  Frequency  of  urination — Pollakiuria. 

3.  Pain,  notably  pain  with  urination. 

But  of  these  only  one — viz.,  pyuria — is  constant.  Pus,  frequency, 
and  pain  may  be  due  to  chronic  posterior  urethritis  without  cystitis  or  to 
pyelo-nephritis  without  cystitis.  If  the  condition  is  acute,  this  triad 
does  indeed  suggest  cystitis;  but  clironic  pyuria,  frequency,  and  pain,  in 
the  absence  of  retention,  suygesl  prosfatHis  or  pyclo-nepltritis  rattier  than 
cystitis. 

The  pain  and  fre(|uen('y  of  chronic  cystitis  are  due  to  its  cause 
(stone,  retention,  etc.  )  in  almost  every  instance. 

Systemic  Disturbance — Though  patients  suffering  from  cystitis  often 
exhibit  such  symptoms  as  chills,  fever,  sleejilcssness,  anorexia,  and  loss 
of  flesh  and  strength,  these  sym])t<)ms  are  not  directly  referable  to  the  in- 
flammation of  the  bladder.  All  the  febrile  symptoms  are  due  either  to 
inflammation  of  the  prostate  or  to  implication  of  the  kidneys,  and  the 
loss  of  appetite,  sleep,  and  strength  is  due  to  the  distressing  symptoms 
of  pain,  dysuria,  and  tenesmus. 

'  Cf.  O'Neil,  Trans.  Am.  Assoc.  Genito-Urinary  Surg.,  1909,  iv. 
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Having'  thus  Lrietly  siiiiiiiird  iij)  the  chief  sviiijitouis  coininou  to  all 
forms  of  cystitis,  we  pass  to  a  consideration  of  the  types  of  the  disease — 
viz.,  acute  cystitis,  chronic  acid  cystitis,  chronic  ammoniacal  cystitis, 
interstitial  cystitis,  and  pericystitis. 

Types  of  the  Disease 

Acute  Cystitis. — Excepting  the  acute  cystitis  of  mechanical  or 
chemical  origin  (]x  851)  and  the  acute  exacerhations  that  occur  during 
the  course  of  a  chronic  inflammation  of  the  hladder,  acute  cystitis  is 
almost  always  of  gonorrheal  origin.  This  acute  guiiorrheal  cystitis 
(p.  ini)  may  he  accepted  as  a  type  of  all  acute  cystitis. 

Chronic  Cystitis. — Chronic  cystitis  is  very  common,  so  much  so 
that  there  are  few  diseases  of  the  lower  urinary  passages  of  which  it 
does  not  form  a  part.  Chronic  cystitis,  moreover  (unlike  many  other 
chronic  inflammations),  rarely  commences  as  an  acute  disease,  but  is 
chronic  from  the  flrst.  It  never  occurs  as  an  idiopathic  aft'ection,  but  is 
invariably  a  secondary  result  arising  from  other  morbid  conditions  of 
the  urinary  passages  (p.  334).  Once  started,  it  does  not  tend  to  get 
well  spontaneously,  but  to  become  slowly  and  steadily  worse.  For- 
tunately, its  causes  are  well  known,  and  most  of  them  easy  of  demon- 
stration. Many  of  these  can  ])e  removed,  and  with  them  the  chronic 
inflammation  which  they  keep  up.  Some  cases  are  incurable  on  account 
of  permanent  structural  alterations  in  the  bladder  walls,  or  because  the 
cause  cannot  be  reached ;  but  most  may  be  benefited  by  careful  and 
judicious  management.  There  may  only  be  slightly  increased  frequency 
of  urination,  with  slight  cloudiness  of  the  fluid,  in  very  chronic  cases; 
or  the  calls  may  be  very  frequent,  and  the  pains  excessive,  varied,  and 
constant,  as  in  the  acute  disease.  In  fact,  chronic  cystitis  is  liable  at 
any  time  to  be  lighted  up  into  an  acute  state  by  the  continued  action  of 
its  o^vn  cause,  or  by  the  sujiervention  of  other  causes  (cold,  violent  exer- 
cise, abuse  of  alcohol,  acid  urine,  instrumentation,  etc.).  Between  these 
acute  attacks  the  sym])toms  of  the  disease  are  so  slight  that  the  patient 
may  fancy  himself  well,  and  rejoice  over  the  fancied  cure  while  the 
spark  of  future  and  worse  inflammation  is  yet  smoldering  within  him. 
Even  the  physician  might  Ix^  deceived  by  such  a  case  were  it  not  for  the 
persistent  urinary  evidence  of  disease. 

The  Urine — The  urine  in  chronic  cystitis  is  chauU'd  l)y  ])iis  and  bac- 
teria. It  is  rarely  bloody  unless  there  is  tubercle,  stone,  or  cancer.  It 
may  be  acid  or  alkaline. 

Chronic  Acid  Cystitis. — When  the  urine  is  acid  and  the  cystitis 
chronic  the  vesical  inflannnation  is  usually  mild  (unless  it  be  tuber- 
cular). The  amount  of  ]uis  in  the  urine  is  not  great,  and  the  subjective 
symptoms  are  slight  or  entiiH'ly  absent.     This  form  of  cystitis  is  often 
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eii('<)iiiit('i-('(l  with  liviMTtropliy  of  tlu!  jH-ostato,  associated  with  slight 
})yek)-nephritis.  The  inflaimnation,  though  iiiihl,  i.s  usually  quite  un- 
conquerable, except  by  removal  of  its  cause.  The  dangers  connected 
with  it  are:  (1)  The  ])yelo-nephritis  and  (2)  the  development  of  ani- 
moniacal  cystitis,  and  it  is  against  these  that  the  treatment  is  chiefly 
directed.  The  acid  cystitis  may  be  controlled  by  intelligent  treatment, 
and,  if  the  kidneys  are  protected  and  alkaline  fermentation  prevented, 
the  ])atient  gets  along  very  well  at  the  expense  of  systematic  local  treat- 
ment. 

Chronic  Alkaline  Cystitis — Tliis  form  of  clirouic  cystitis  is  of  serious 
import.  Its  severity  is  usually  in  marked  contrast  with  the  mildness  of 
a  chronic  acid  cystitis.  T'rination  is  frecpient  and  painful,  the  urine 
foul  and  ammoniacal  (it  may  be  only  slightly  alkaline)  and  filled  with 
clots  of  ropy  muco-pns  mingled  with  crystals  of  triple  phosphates  and 
often  tinged  witli  blood.  A  complicating  pyelo-nephritis  is  as  common 
as  with  acid  cystitis ;  but  the  symptoms  of  the  bladder  inflammation  are 
far  less  tolerable  but  easier  to  control.  Unless  checked  by  appropriate 
treatment  the  disease  tends  to  grow  more  severe  by  successive  attacks  of 
acute  inflammation,  until,  finally,  the  patient  succumbs,  worn  out  by 
his  ceaseless  agony,  or  the  victim  of  renal  insufficiency. 

Interstitial  Cystitis. — During  interstitial  cystitis  the  bladder 
gradually  contracts  down,  undergoing  concentric  hypertrophy,  its  walls 
thicken  enormously,  possibly  reaching  the  thickness  of  an  inch.  Abscess 
may  form  in  them ;  the  cavity  becomes  nearly  obliterated ;  incontinence 
ensues ;  the  mass,  like  a  hard,  smooth,  wooden  ball,  may  be  felt  in  the 
hypogastrium,  or  from  the  rectum.  It  is  not  necessarily  very  sensitive 
to  pressure,  and  is  smooth  and  of  even  hardness  on  its  surface.  This 
condition  of  bladder  disease  is  not  curable.  The  bladder  walls  cannot  be 
redilated.  But  removal  of  its  cause  will  make  life  bearable  for  the  pa- 
tient by  relieving  the  pain,  even  though  he  still  has  to  .urinate  fre- 
quently. 

DiAGXOSIS 

Acute  Cystitis. — This  can  Ik;  coufouuded  only  with  acute  pros- 
tatitis, from  which  it  may  be  differentiated  by  rectal  touch,  which  de- 
tects a  hot,  throbbing,  swollen  ])rostate  in  the  one  case,  nothing  of  the 
sort  in  the  other. 

Chronic  Cystitis. —  It  is  a  common  error  to  label  every  case  of 
pyuria  '"cystitis."  This  is  most  fallacious.  There  may  be  pus  in  the 
urine  for  years  and  yet  no  cystitis.  Indeed,  the  three  characteristic 
symptoms — pain,  j)us,  and  fi-equency — are  again  and  :>.gain  (]\w  to  such 
widely  divergent  causes  as  })yclo-nephritis,  prostatitis,  and  vesiculitis 
without  the  presence  of  any  cystitis  whatever.  Another  source  of  mis- 
apprehension is  the  fact  that  the  inllanniiation  of  tlic  bladder  is  often 
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only  an  element  of  the  inflammation  of  the  whole  urinary  tract,  in  which 
case  its  treatment,  whether  successful  or  not,  has  little  bearing  on  the 
far  more  important  inflammation  of  the  renal  pelvis.  The  physician 
therefore  faces  two  difficult  problems  of  diagnosis : 

1.  The  existence  or  the  absence  of  cystitis,  and 

2.  The  existence  or  the  absence  of  pyelo-nephritis,  prostatitis,  and 
vesiculitis. 

The  existence  of  cystitis  may  oftentimes  be  affirmed  with  certainty 
w^ithout  any  very  searching  examination.  Thus  the  clinical  features  of 
the  cystitis  of  stone  or  tumor,  or  of  severe  chronic  ammoniacal  cystitis, 
are  usually  quite  unmistakable.  But,  on  the  other  hand,  there  are  a 
great  number  of  cases  showing  acid  or  alkaline  urine  and  more  or  less 
characteristic  symptoms  of  cystitis  that  are  not  inflammations  of  the 
bladder  at  all.  So  deceptive  are  these  cases  that  they  may  mislead  the 
most  expert.  Thus  Rovsing  refuses  to  accept  the  diagnosis  of  cystitis 
unless  it  is  confirmed  by  a  cystoscopic  examination.  This  is  all  very 
well  from  the  bacteriologist's  point  of  view,  but  for  the  clinician  the 
cystoscope  has  its  drawbacks ;  for  if  a  cystitis  does  exist  no  manipulation 
is  better  calculated  than  cystoscopy  to  aggravate  the  symptoms  of  the 
disease.  Yet,  like  many  other  diseases  of  the  urinary  organs,  cystitis 
can  only  be  diagnosed  by  its  physical  signs ;  its  symptoms  are  often 
most  misleading.  The  physical  signs  of  cystitis  are  found  chiefly  in  the 
urine.  When  there  is  cystitis  the  urine  is  always  puruletit  throughout 
in  both  the  first  and  the  second  flow  (p.  15).  Again,  when  the  urine  is 
ammomacal  there  is  always  cystitis.  But  pyuria  does  not  always  in- 
dicate cystitis,  and  ammoniacal  cystitis  may  often  be  accompanied  by 
pyelitis  and  other  lesions,  the  diagnosis  of  which  is  most  important. 
Indeed,  when  the  urine  is  purulent  and  acid,  pyelitis  must  always  be 
suspected.  Finally,  a  chronic  pyuria,  in  the  absence  of  retention,  stone, 
tubercle,  or  finnor,  is  du-e  to  prostatitis  or  to  pyelitis,  not  to  cystitis. 

Cystoscopic  Picture — The  normal  mucous  membrane  of  the  bladder 
varies  from  a  deep  red  over  the  trigone  to  a  salmon  pink  in  other  por- 
tions of  the  viscus.  The  most  important  cystoscopic  characteristic  is  the 
network  of  red  vessels  that  are  visible  in  the  pink  mucous  membrane. 
AVhen  the  bladder  is  inflamed  these  vessels  are  no  longer  visible,  the 
mucous  membrane  is  reddened,  and  it  may  apjiear  velvety,  eroded,  hem- 
orrhagic, even  ulcerated  (PI.  I). 

Trabeculre  are  recognized  as  interlacing  ridges,  saccules  as  deep 
pockets  in  tlie  mucous  membrane  (PI.  I). 

Ureter  Catheterism — The  cystoscope  merely  shows  that  the  Ithidder 
is  inflamed.  Intense  inflammation  about  the  mouth  of  one  ureter  sug- 
gests, but  does  not  prove,  the  existence  of  pyelo-nephritis  on  that  side. 

The  existence  of  pyelo-nephritis,  if  not  shown  by  the  gross  urinary 
signs  (p.  377),  can  be  proven  only  by  ureter  catheterism. 
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Differential   l)iA(iA'()sis 

As  may  be  inferred  from  the  preeediiiii,-  ])arao;ra|)hs,  the  positive 
diagnosis  of  cystitis  is  made  more  often  by  familiarity  with  the  current 
causes  of  cystitis  than  by  the  actual  symptoms  of  this  inflammation, 
since  similar  symptoms  are  often  excited  by  pyelitis  or  prostatitis. 

If  the  patient  has  urethral  retention  and  pus  in  the  urine,  we  know 
he  has  cystitis.  If  stone  in  the  bladder  is  recognized  by  radiography  or 
search,  and  there  is  pus  in  the  urine,  we  know  there  is  cystitis ;  but  un- 
der either  condition  we  may  be  in  doubt  as  to  whether  the  cystitis  is  not 
complicated  by  pyelo-nephritis ;  and  if  pus  and  tul)ercular  bacilli  are 
found  in  the  urine,  even  though  the  symptoms  be  exclusively  confined 
to  the  bladder,  that  organ  may  be  entirely  sound. 

In  doubtful  cases  the  diagnosis  of  cystitis  can  only  be  made  by  cys- 
toscopy, and  in  no  case  can  the  diagnosis  of  cystitis  be  made  from  the 
symptoms — pus,  pain,  and  frequency — alone. 

Urinary  Signs. — Tn  some  instances,  an  examination  of  the  urine 
suffices  to  exclude  cystitis  either  entirely  or  as  a  prime  factor  in  the 
disease.  Thus,  bacteriuria  is  never  due  to  cystitis,  and  the  purulent 
urine  of  grave  pyelo-nephritis  is  strikingly  different  from  that  of  cys- 
titis or  posterior  urethritis. 

Before  the  days  of  cystoscopy,  gi'eat  dependence  was  placed  on  the 
irrigation  test  of  cystitis;  and,  since  under  many  conditions  it  is  im- 
possible to  perform  cystoscopy,  the  surgeon  who  has  not  this  means  of 
diagnosis  at  his  command  may  be  forced  to  depend  upon  this  test,  which 
is  performed  as  follows : 

After  the  patient  has  emptied  his  bladder,  a  catheter  is  introduced 
and  the  bladder  is  repeatedly  irrigated  with  small  quantities  of  boric- 
acid  solution  until  this  solution  returns  absolutely  clear  of  pus.  The 
catheter  is  then  left  in  the  bladder  for  a  sufficient  time  to  gatlier  about 
5  c.c.  of  urine.  This  urine  is  then  compared  with  the  urine  previously 
passed  by  the  patient.  If  it  is  (|uit(>  as  purulent,  the  existence  of  pyelo- 
nephritis may  be  asserted  ;  if  it  is  less  purulent,  there  is  certainly  cys- 
titis (or  posterior  urethritis),  possibly  pyelo-nephritis;  if  it  is  free  from 
pus,  there  is  no  pyelo-ne})hritis,  but  only  cystitis  or  posterior  urethritis. 

The  distinction  between  cystitis  and  posterior  urethritis  may  then 
be  made  by  injecting  a  few  ounces  of  boric-acid  solution  through  the 
catheter,  massaging  the  prostate,  and  then  causing  the  patient  to  empty 
his  bladder  once  more.  If  there  is  posterior  urethritis,  the  massage  will 
have  increased  the  amount  of  pus  as  compared  with  that  obtained 
through  the  catheter  before  massage. 

The  precise  nature  of  cystitis,  whether  it  is  due  to  stone,  tubercle, 
tumor,  or  gonococcus,  must  be  decided  by  the  diagnosis  of  the  diiferent 
maladies,  as  described  in  the  various  chapters  allotted  to  them. 
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Pkogis^osis 


Acute  cystitis  recovers  spontaneously  or  under  treatment,  or  becomes 
chronic.  Chronic  cystitis  is  cnrable  with  its  predisposing  cause  (reten- 
tion, stone,  tumor)  or  even  without  it.  Thus  many  cases  of  cystitis  due 
to  prostatic  obstruction  are  cured  though  the  obstruction  remains.  But 
they  are  always  in  danger  of  relaj)se  until  the  predisposing  cause  is  re- 
moved. 

The  danger  to  life  from  cystitis  itself  is  slight.  Rupture  of  the 
bladder,  interstitial  and  perivesical  suppuration  and  sepsis  are  very  re- 
mote possibilities.  As  long  as  the  kidneys  remain  sound  the  patient's 
life  is  safe. 

Treatment 

Prophylaxis. — Prevention  of  cystitis  is  an  important  element  in 
the  treatment  of  gonorrhea,  prostatitis,  stricture,  hypertrophy  of  the 
prostate,  bladder  stone,  and  tumor,  as  well  as  in  every  passage  of  an 
instrument  into  the  l)ladder.     It  requires  no  special  notice  here. 

Treatment  of  Acute  Cystitis. — Acute  gonorrheal  cystitis  is  the 
type  of  all  acute  inflammations  of  the  bladder,  and  the  treatment  of  the 
gonorrheal  inflammation  (p.  231)  is  that  of  all  the  others.  ]^itrate-of- 
silver  instillations  are  not  so  efficacious  in  the  nonspecific  inflammations. 
If  there  be  any  removable  cause  (catheter  tied  into  the  bladder)  it  should 
be  taken  away.  If  the  cause  be  stone  or  a  foreign  body,  no  attempt 
should  be  made  to  remove  it  until  the  intensity  of  the  inflammation  has 
been  quieted.  If  eantharides,  turpentine,  or  cubeb  is  being  taken  by 
the  patient,  it  should  be  discontinued  during  the  acute  stage  of  the  af- 
fection, to  be  resumed  in  the  subacute  stage.  Asparagus  should  not  be 
eaten  by  a  patient  with  acute  cystitis ;  strong  coffee  and  lemon  juice 
should  also  be  avoided.  The  measures  detailed  at  pp.  209,  338  should 
be  studiously  enforced.  In  all  cases  repeated  use  of  a  full  hot  bath  or 
a  hot  hip  bath  has  a  soothing  effect.  The  rectum  should  be  kept  free  by 
copious  warm  enemata,  and  opiates  should  be  given  p.  r.  n.  Absolute 
rest  and  alkaline  diluents  suffice  in  mild  cases.  If  abscess  form  in  or 
around  the  walls  of  the  bladder,  it  should  be  drained  through  the  hypo- 
gastrium  or  the  perineum  at  the  earliest  possible  moment. 

Treatment  of  Chronic  Cystitis. — The  peculiarity  of  chronic 
cystitis,  depending,  as  it  always  does,  upon  some  other  morbid  condition, 
renders  its  special  description  unsatisfactory,  and  begets  a  necessity  for 
constant  reference  to  the  other  affections  which  underlie  it.  A  reference 
to  the  pages  devoted  to  the  treatment  of  the  inflammation  of  the  uri- 
nary tract  in  general  (pp.  338-350),  and  to  the  sections  on  those  dis- 
eases with  which  cystitis  is  esjiecially  associated,  notably  prostatic  hy- 
pertrophy, stricture,  and  stone,  will  give  a  better  foundation  for  the 
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trcatiiiciit  of  tlu!  disease  than  aiiythiiii;-  that  can  be  said  here.  In  ^vn- 
eral,  the  radical  treatment  of  chronic  cystitis  consists  in  removal  of  its 
cause.  If  the  cause  is  not  removable,  or  if  it  has  been  n^moved,  the 
treatment  is  palliative.  Attention  to  the  general  health,  the  urinary 
hygiene,  the  condition  of  the  bowels,  and  the  quality  of  the  urine  con- 
stitutes the  essential  background,  the  passive  part  of  the  cure,  as  it  were, 
while  the  active  work  is  performed  locally. 

The  Urine  Must  be  Modified — Its  specific  gravity  shoidd  be  kept  be- 
low 1.020 — below  1.015,  if  possible.  This  object  is  attained  by  making 
the  patient  drink  plenty  of  water.  Some  balsamic,  such  as  oil  of  win- 
tergreen,  eucalyptus,  sandalwood,  or  turpentine,  is  administered,  to- 
gether with  an  alkali.  The  addition  of  a  urinary  antiseptic  is  especially 
valuable  in  prostatic  cases,  and  may  be  useful  in  any  event.  These  in- 
ternal remedies  are  conveniently  put  u])  in  soft  capsules,  each  capsule 
containing  a  dose.     Favorite  cond)inations  are: 

^    01.  santal.  flav 10  gms. 

Potass,  citrat 5      " 

M.  Fiant  caps.  moll.     Ko.  X\'. 
Sig. — One  capsule  after  each  meal. 

I^    Salol  ) 

Oleoresin.    cubeb.   V ^^a     5  gms. 

Copaiba,  Para        ) 

Pepsin    q.  s. 

M.  Fiant  caps.  moll.     No.  X\\ 
Sig. — One  capsule  after  each  meal. 

I^   OL  santal.  flav.  \ --      5  ^^^^^ 

Oleoresin.   saw   palmetto  j 
M.  Fiant  caps.  moll.     No.  XX. 
Sig. — One  ca]isule  after  each  meal. 

I>    Ilexamethylciiaiiiin    5   gms. 

01.  santaL  ihiv 10      " 

M.  Fiant  cai)s.  molL      No.   XX. 
Sig. — One  capsule  after  each  meal. 


Any  number  of  similar  prescriptions  may  be  devised.  Xone  of 
them  is  specific,  and  I  liesitate  to  lay  down  any  rules  for  their  admin- 
istration. I  am  in('Iin<Hl  to  use  urotropin  if  there  is  any  fever  and 
whenever  the  kidneys  are  threatened,  and  I  am  never  satisfied  with  any 
preparation  that  disagrees  with  the  patient's  stomach.  It  often  seems 
beneficial  to  change  the  prescri^jtion  once  or  twice  a  month  unless  the 
patient  is  doing  peculiarly  well. 
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Hygiene  Must  Not  Be  Forgotten — The  patient  must  be  made  to  Tin- 
derstand  the  various  dangers  to  be  avoided — alcohol,  sexual  excess, 
exposure  to  cold,  overexercise,  overeating,  etc.  Some  patients  are  far 
more  sensitive  to  those  influences  than  others ;  and  older  men,  especially 
prostatics,  are  the  most  sensitive.  But  each  patient  is  a  law  unto  him- 
self, and  must  find  out  bj  his  o\vii  experience  those  liberties  in  which 
he  may  indulge  and  those  he  must  avoid.  The  surgeon  can  only  help 
him  by  general  sugg(>stions  and  careful  watching. 

The  "local  Treatment  Is  the  Most  Important — This  is  the  active,  ef- 
ficient part  of  the  treatment  from  which  a  cure  is  expected ;  it  must  be 
systematic  and  intelligent.  The  more  acute  or  recent  the  inflammation 
the  more  advantage  there  is  in  using  instillations  and  in  pushing  the 
strength  of  the  solution  to  the  limit  of  toleration.  These  cases  must  be 
managed  by  the  surgeon  himself.  I  have  had  most  success  with  nitrate 
of  silver,  protargol,  and  permanganate  of  potash.  Chronic,  long-stand- 
ing cases  often  cannot  be  cured  unless  the  cause  of  inflammation  is  re- 
moved. Ammoniacal  inflammation  may  sometimes  be  overcome  by 
vigorous  local  treatment,  and  the  attempt  should  always  be  made,  as  the 
patient  is  far  safer  witli  chronic  acid  cystitis  than  witli  chronic  alkaline 
inflammation.  In  most  of  these  chronic  cases,  however — they  are  almost 
all  due  to  prostatic  hypertrophy  or  to  stone — the  surgeon  must  be  satis- 
fied to  hold  the  disease  in  check  as  best  he  may.  The  patient  is  taught 
to  use  his  own  catheter  systematically,  and  instructed  in  the  use  of  a 
boric-acid  solution  for  irrigation  (p.  311).  Any  acute  phenomena  may 
usually  be  allayed  by  a  few  irrigations  with  stronger  solutions  at  the 
hands  of  the  surgeon. 

To  estimate  the  results  of  treatment  we  have  a  reliable  index  in  the 
urine.  Months  of  practice  are  required  before  the  surgeon  is  able  to 
estimate  the  import  of  urinary  showing ;  but  once  he  has  become  expert, 
a  glance  suffices  to  tell  him  whether  the  patient  is  better  or  worse  for  his 
last  treatment.  The  two-glass  test  is  always  to  be  used  and  the  contents 
of  the  second  glass  especially  noted.  If  the  patient's  symptoms  are  acute 
or  his  general  condition  low,  these,  too,  should  react  to  the  treatment; 
but  in  the  majority  of  chronic  cases  the  symptoms  are  so  mild  that  the 
results  of  treatment  show"  chiefly,  if  not  entirely,  in  the  urine. 

Cystostomy — Drainage  of  the  bladder  by  means  of  a  suprapubic  or  a 
perineal  incision  is  employed  for  the  relief  of  inveterate  cystitis  when 
other  palliative  measures  fail  and  the  symptoms  are  too  intense  to  be 
borne.  ^Yhen  the  cause  of  the  cystitis  is  an  inoperable  tumor,  per- 
manent drainage  by  a  suprapubic  opening  is  the  only  available  relief  (p. 
868).  Also,  in  certain  cases  of  sacculated  l)hulder,  interstitial  cystitis, 
and  pericystitis,  prolonged  suprapubic  drainage  gives  the  organ  the 
physiological  rest  it  requires  in  order  to  rally  the  forces  left  to  it.  If 
these  conditions  are  not  known  to  exist,  cystostomy  may  still  be  per- 
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foi-iiicd,  Iml,  it  iiiiist  l)t'  rceoii'iiizcd  to  bo  an  ox])loralov_v,  not  a  palliative, 
operation,  nndci'taken  for  the  discovery  and  rcnioxal  of  tlie  cause  of  cys- 
titis, not  merely  for  the  relief  of  symptoms.  Even  if  there  is  interstitial 
cystitis  or  pericystitis,  an  essential  ])art  of  their  o]X3rative  relief  is 
nsnally  the  removal  of  the  nrcthi-al  (ihstrnctiou  to  which  ihc  inlhiinma- 
tion  is  primarily  dne. 

The  choice  between  the  sn]n"a])nbic  (]).  S77)  and  tlu!  perineal  (  p. 
891)  route  cannot  be  decided  categorically.  The  safety  with  Avhich 
suprapubic  cystostoray  may  be  performed  in  these  surgical  days,  and  the 
excellent  opportunity  for  inspection  and  palpation  of  the  bladder  which 
this  route  affords,  make  the  operation  above  the  bone  the  surgeon's  choice 
in  most  cases.     Permanent  drainage  can  only  be  obtained  by  this  route. 

Of  the  many  forms  of  tube  employed  to  keep  the  fistula  open  I  have 
derived  the  most  satisfaction  from  the  one  figured  herewith  (Fig.  72). 
It  may  be  made  of  silver.  The  tube  must  be  of  a  sufficient  caliber  to 
carry  off  thick  rancus  and  clots. 
A  short  rubber  drainage-tube  is 
slipped  over  the  extremity  A, 
and  this  is  introduced  through 
the  fistula  into  the  bladder. 
The  tube  is  held  in  place  by  a 
homemade  washable  belt  pass- 
ing outside  the  smaller  disc 
(not  between  the  two),  and 
tight  enough  to  press  the  inner 
disc  firmly  against  the  skin,  so 
that  no  urine  can  escape  out- 
side   the    tube.      Continuous 

drainage    mav    be    maintained    F"--  72.— Permanent  Supra- 
by  attaching  the  outer  end  of 
the  tube  to  a  leg  urinal.     If  the 
bladder    will    contain    a    little  I  j 

fluid,  it  is  more  convenient  to  •  1  j 

cork  the  tube  and  allow  "■  hypo-  1  j 

gastric     urination  "      onlv     at  ■  | 

stated   intervals.      All   attem])ts  "'■■■  ■"••.•:i5 

at  obtaining  a  muscular  hypogastric  orifice  arc  foredoomed  to  failure. 
The  corked  tube  is  the  best  we  have.  If  no  tube  is  employed  the  fistula 
narrows  down  to  a  dribbling  hole  which  is  entirely  unmanageable. 

For  intractable  annuoniacal  cystitis  curettage  of  the  mucous  mem- 
brane is  employed.     Kelly  even  resects  portions  of  the  bhiddcr.'^ 

If  there  are  diverticuhp,  these  must  be  excised. 


PiniC    I>RAINAGE-TUBE.         A 

aiitl  B  are  discs,  the  former 
at  least  8  cm.  in  diameter. 
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Treatment  of  Interstitial  Cystitis  and  Pericystitis. — In- 
terstitial cystitis  aud  pericystitis  are  usually  evitlence  of  a  neglected 
ihronic  cystitis.  The  adequate  treatment  of  the  inflamed  mucous  mem- 
arane  will  prevent  inflammation  of  the  underlying  tissues.  Even  after 
interstitial  cystitis  and  pericystitis  have  appeared  much  may  be  accom- 
plished by  palliative  measures ;  but  oftener  operation  will  be  necessary. 
Dystostomy  releases  the  bladder  from  the  slavery  of  incessant  straining 
and  gives  it  a  needed  rest.  Perivesical  abscesses  are  to  be  opened 
ivherever  they  point.  After  a  suprapubic  tube  has  been  worn  for  some 
i\'eeks  or  months  the  bladder  may  be  ready  to  resume  its  functions,  and 
the  suprapubic  fistula  may  be  allowed  to  close. 

It  has  been  claimed  that  hydrostatic  dilatation  will  distend  a  con- 
tracted bladder.  I  have  never  been  able  to  achieve  more  than  an 
3phemeral  dilatation  by  this  means. 


CHAPTER    XXXIII 

ETIOLOGY,    PATHOLOGY,    GENERAL    SYMPTOMATOLOGY, 
AND    DIAGNOSIS    OF    RENAL    INFECTIONS 

No  common  disease  is  so  persistently  and  so  comprehensively  mis- 
understood as  is  pyelo-nephritis.  The  physician,  encountering  mild 
chronic  cases,  is  contented  with  the  diagnosis  and  treatment  of  chronic 
interstitial  nephritis ;  while  the  surgeon  is  too  apt  only  to  see  in  the 
pyuria  characterizing  the  severer  inflammations  an  evidence  of  cystitis. 
Yet  the  only  way  to  ajipreciate  the  frequency  of  the  disease  is  to  suspect 
of  pyclo-nepltritis  every  rase  of  haderiuria  or  pyuria  that  is  not  a  ure- 
thritis. Investigation  will  show  that  almost  every  case  of  long-standing 
stricture  or  hypertrophied  prostate,  and  many  cases  of  stone  and  tumor 
of  the  bladder,  show  some  pyelo-nephritis,  while  occasionally  a  case  will 
be  encountered  in  which  the  characteristic  symptoms  of  cystitis — viz., 
frequent  and  painful  passage  of  purulent  urine — are  the  sole  obvious 
indications  of  a  suppurating  kidney  uncomplicated  by  cystitis. 

VARIETIES 

The  four  varieties  of  pyelo-ne()hritis  are: 

Catarrhal  pyelo-nephritis  (pyelitis). 

Suppurative  pyelo-nephritis. 

Pyonephrosis. 

Focal,  or  hematogenous,  sujjpurative  nephritis. 

These  four  conditions  constitute  the, surgical  inflammations  of  the 
kidney.  They  represent  the  various  degrees  and  varieties  of  suppuration 
in  tlie  kidney  and  its  pelvis.  Hence  it  is  convenient  to  group  their  eti- 
ology, moi'bid  anatomy,  and  general  symptoms  all  together,  leaving  the 
considcratiou  of  special  symptoms,  diagnosis,  prognosis,  and  ti-eatiiient 
for  the  next  chapter. 

The  terms  explain  themselves.  Catarrhal  ])yelo-n(>phritis  is  a  light 
inflammation  of  the  kidney  and  its  pelvis  ])roductive  of  little  pus.  Su])- 
purative  pyelo-nephritis  is  a  similar  condition  more  severe  in  ty])e,  with 
much  pus  collected  in  tlie  pelvis  of  the  kidney  and  passed  off  with  the 
urine.     Pyonephrosis  is  suppurative  ])yelo-ne])hritis  in  a  dilated  kidney. 
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Focal,  or  lieiiialogoiious,  su])}mrative  iie])liritis  is  that  t_v]ic  of  infec- 
tion which  shows  itself  by  the  production  of  niultiple  foci  of  suppuration 
within  the  renal  parenchyma. 

ETIOLOGY 

The  surgical  inflammations  of  the  kidney  are  microbic  in  origin, 
and  may  be  caused  by  any  pyogenic  bacteria.  It  is  to  be  remarked, 
however,  that  they  are  habitually  caused  by  the  bacillus  coli,  and  are 
characterized  by  an  acid  urine. 

The  route  of  bacterial  invasion  has  been  noticed  in  a  previous  chap- 
ter ('p.  331).  An  ascending  invasion  is  accepted  as  the  cause  of  the  in- 
flammation when  it  is  secondary  to  some  disorder  of  the  bladder,  pros- 
tate, or  urethra.  But  when  the  renal  inflammation  is  primary  it  is 
attributed  to  infection  by  microbes  excreted  through  the  kidneys — the 
so-called  descending  invasion. 

Predisposing  Causes. — The  predisposing  causes  of  pyelo-nephritis  are 
all-important.  Bacteria  are  always  present.  Every  attack  of  constipa- 
tion doubtless  sends  myriads  of  colon  bacilli  through  the  kidneys,  and 
from  every  infected  wound  a  sufficient  number  of  staphylococci  and 
streptococci  doubtless  enter  the  circulation  and  pass  through  the  kidneys 
to  cause  suppuration  ten  times  over  in  those  organs,  if  only  they  are 
vulnerable ;  but  they  are  not.  Unless  there  is  some  trauma,  irritant,  or 
congestion,  the  bacteria  are  passed  off  without  so  much  as  multiplying 
in  the  urine.  Thus  the  predisposing  cause  literally  produces  the  in- 
flammation— more  than  tliis,  it  often  determines  the  quality  of  inflam- 
mation. 

The  chief  predisposing  causes  are: 

1.  Retentio7i. — Urethral  retention,  wdiether  by  stricture  or  prostate, 
is  a  common  cause  of  pyelo-nephritis  and  pyonephrosis.  Ureteral  re- 
tention, which  usually  causes  hydronephrosis,  may  cause  pyonephrosis. 

2.  Stone. — Renal  calculus  is  the  most  common  cause  of  suppurative 
pyelo-nephritis,  and  may,  by  obstructing  the  ureter,  cause  pyonephrosis. 

3.  Tuberculosis  or  Neoplasm. — Malignant  or  tubercular  disease  oc- 
casions suppuration  in  the  kidney  by  producing  a  tissue  ill  fitted  to  repel 
bacterial  invasion,  and  by  l)locking  the  ureter. 

4.  Trauma. — If  a  contused  or  ru])ture(l  kidney  becomes  infected 
there  results  a  su])])urative  pyelo-nephritis  or  abscess  of  the  kidney,  or 
both. 

5.  Other  Causes. — Among  these  may  be  menti<med  the  pressure  of 
]X3lvic  growths,  pregnancy,  decrease  in  the  power  of  resistance,  such  as 
occurs  in  wasting  diseases,  and  especially  in  tabetics  and  paralytics,  and 
such  septicemias  as  overwhelm  the  kidneys  by  the  multitude  of  microbes 
these  organs  are  called  upon  to  transmit  (e.  g.,  typhoid). 
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It  is  eustoiiiary  to  (lescril)c  ])y{>litis  aiul  nephritis  as  though  they  were 
quite  independent  conditions,  or  at  least  often  met  Avatli  separated  v. 
Such  is  not  the  (!ase.  While  doubtless  the  inllanniiation  has  its  first  ha- 
ginning-  in  the  one  or  the  other,  it  is  ini])ossil)le  clinically  to  distinguish 
pyelitis  without  nejihritis  or  nephritis  without  pyelitis,  excepting  only 
those  rare  cases  of  renal  abscess  which  begin  within  the  parcnichynia  of 
the  kidney  and  do  not  irn])licate  the  ])elvis.  With  this  one  ex- 
cei)tion,  then,  suppurative  nephritis  does  not  occur  without  ])yelitis, 
nor  does  ])yelitis,  whether  catai-rhal  or  su])])urative,  occur  without 
nephritis. 

The  Renal  Pelvis.— Catarrhal  Pyelitis. — When  the  pelvis  of  the 
kidney  is  acutely  inflamed  it  is  congested  and  may  be  covered  with  a 
layer  of  pus  or  false  mendu'ane.  There  may  l)e  peteclii;e  and  spots  of 
epithelial  desquamation. 

In  chronic  conditions  the  pelvis  is  thickened  and  its  mucous  mem- 
brane rough  and  l)ereft  of  its  normal  polish. 

Suppurative  Pyelitis — Suppurative  pyelitis  is  characterized  by  more 
important  changes.  Besides  a  considerable  inflammatory  thickening  of 
its  walls,  and  more  or  less  ulceration  of  its  surface,  the  very  shape  of 
the  pelvis  may  be  distorted.  There  is  often  sufficient  pouching  of  its 
sides  to  allow  the  accumulation  of  pus  and  calculi  in  a  sort  of  pocket 
which,  like  the  has  fond  of  the  bladder,  is  the  microbic  breeding-place — 
the  source  of  the  pus. 

The  ureter  is  usually  inflamed  throughout  its  length  in  severe  or 
acute  cases. 

Pyonephrosis — In  pyone])hrosis  the  pouching  and  dilatation  of  the 
kidney  pelvis  reach  their  limit.  The  pelvis  is  usually  greatly  thickened 
and  dilated,  and  is  often  irregularly  pouclied  (Fig.  73),  ulcerated, 
and  tilled  with  pus,  calculi,  or  a  magma  of  lime  salts.  The  ureter  is 
dilated,  if  the  obstruction  is  urethral,  or  itself  kinked,  stenosed,  or 
obstructe(l. 

The  Kidney. — Catarrhal  Nephritis — A  light  bacterial  infection 
does  not  necessarily  jirovoke  suppuration  in  the  kidney.  The  bacteria 
(usually  the  bacillus  coli)  obtain  a  foothold,  probably  in  the  mucous 
membrane  of  the  calices,  and  thence  attack  the  whole  kidney,  not  by 
suppuration,  but  by  chronic  interstitial  sclerosis. 

The  kidneys  become  snudl  and  dense,  slightly  lobulated  on  the  sur- 
face, with  adherent  capsule,  and  perhaps  a  few  small  cysts  with  serous 
or  sero-purulent  contents.  On  section  the  cortex  is  found  chiefly  af- 
fected. While  the  pyramids  retain  a  normal  ap]warance  the  cortex  may 
be  quite  converted  into  a  mass  of  fibrous  tissue  containing  lobules  of- 
fat.  The  microscope  reveals  infiltration  of  the  stroma  with  fibrous  and 
25 
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fattv  tissue  coinprossiii_<>-  and  oljlitcratini;,-  tuliulcs  and  glomeruli  alike. 
The  areas  of  sclerosis  arc  unevenly  distributed  a])(>ut  the  organ,  and 
wherever  there  is  no  sclerosis  the  secreting  e})itheliuni  undergoes  h^'per- 
t  roph  y. 

The  difference  between  the  lesions  just  described  and  those  of  renal 
retention  (cf.  Plydronephrosis)  must  not  be  forgotten.  Betention  alone 
causes  congestion  and  edema  first,  later  ei)ithelial  atrophy  ivithout  any 
jjroduction  of  new  interstitial  tissue;  wJrile  injianunation,  whether 
catarrhal  or  suppurative,  whether  associated  with  retention  or  not,  causes 
chronic  interstitial  oiepJiritis  with  a  temporary  acute  congestion  if  the 
onset  of  the  nephritis  is  acute. 

Suppurative  Nephritis — Inasmuch  as  no  two  suppurating  kidneys 
present  exactly  the  same  lesions  it  is  quite  impracticable  to  give  a  de- 
tailed picture  titting  the  requirements  of  every  case.  In  general  it  may 
be  said  that — 

1.  There  is  always  more  or  less  of  the  chronic  interstitial  change 
described  above. 

2.  In  chronic  suppurative  pyelo-nephritis  the  kidney  is  habitually 
enlarged  and  congested,  while  the  sclerosis  is  marked  and  the  suppura- 
tion may  be  confined  to  the  surfaces  of  calices ;  or  there  may  be  one  or 
more  foci  of  suppuration  within  the  kidney  substance,  or  dense  globular 
scars  showing  where  abscesses  have  been. 

Pyonephrosis — In  pyonephrosis  the  kidney  is  commonly  reduced  to 
a  dense  multilocular  abscess  cavity  (Fig.  73)  containing  pus,  perhaps 

urinous  or  cheesy,  and  usu- 
ally calculi.  The  loculi  may 
intei-communicate  wadely  or 
may  be  quite  shut  off,  form- 
ing separate  abscesses.  Al- 
barran  mentions  the  occur- 
rence of  large  sidicapsular 
abscesses.  Yet,  in  spite  of 
all  this  sclerosis  and  chronic 
su]i]niration,  the  pyonephro- 
tic,  like  the  hydronephrotic, 
kidney  almost  always  retains 
some  epithelial  elements  and 
some  ])ower  of  secretion.  Yet, 
in  discussing  the  treatment 
of  this  C(mdition,  we  shall  see 
that  the  conservatism  with 
which  this  should  inspire  the 
surg(>on  is  often  more  than  outweighed  by  the  dangers  of  leaving  a  sup- 
purating kidney  and   the   inconvenience  of  secondary  nephrectomy. 


Fig.  73. — Pyonephrosis.     Tlio  kidney  is  reduced 
to  a  multilocular  suppurating  cavity. 
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Focal  Suppurative  Nephritis — The  kidney  is  greatly  congested,  and 
shows  a  diffuse  or  localized  tenden(;y  to  the  formation  of  miliary 
abscesses,  chieHv  in  the  cort(^x.  The  pathologic  conditions  found, 
depending  ujxm  the  duration  and  intensity  of  the.  infection,  are  as 
follows : 

(1)  The  patient  may  die  witli  congestion  of  the  kidneys  before  any 
snppuration  has  taken  place.  The  parenchyma  is  crowded  with  bacteria. 
Albarran  has  described  such  cases. 

(2)  Usually  multiple  miliary  abscesses  form  in  bnt  one  kidney. 
They  are  grouped  or  dilfusely  scattered  over  the  cortex  (Fig.  74). 


Fig.   74. — Focal   St'ppthativk   Nkpiiritis.      The  kidney  is  split  and  scon   from  without. 
It  is  mottled  by  groups  of  niiliiiry  abscesses.      Vessels  and  ureter  in  center. 

(o)  If  the  ])aticnt  ^^urvivcs  tlu^  st'jisis  froui  this  condition,  ])<>rtions 
of  the  parenchyma  between  the  abscesses  break  down,  tlie  absces^^es  coa- 
lesce into  one  or  more;  large  f<x'i  and  these  ru])ture  either  into  the  jxilvis 
or  into  the  perirenal  tissues. 

The  Perinephritic  Tissue. — Fibro-lipomatous  perinephritis  (p. 
401),  chara('terizc(l  \)\  (niiidciisatiou  of  the  i)ei'ii'cuaj  fat  into  a  dense 
fibro-lipomatons  envelope,  is  constantly  met  with  in  severe  cases  of  long 
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standing,  while  some  fil)r(>-]i})oniat(»iis  masses  are  found  about  the  pelvis 
in  almost  all  cases. 

Suppurative  Perinephritis — The  resnlt  of  irrnption  or  extension  of  a 
renal  or  other  abscess  into  the  perinephritic  tissue  is  described  in 
Chapter  XXXVI. 

The  Opposite  Kidney. — Catarrhal  pyelo-nephritis  is  habitually 
bilateral,  and  it  is  couimon  for  a  catarrhal  pvelo-nephritis  to  occnr  in 
the  fellow  of  a  kidney  alfected  by  any  extensive  snppuration. 

Toxic  parenchymatons  nephritis  nuiy  resnlt  in  the  opposite  kidnev 
from  absorption  of  the  prodncts  of  snppnration  in  its  fellow.  This 
lesion  is  rarely  of  any  importance  except  in  tnbercular  cases  (p.  456). 

Compensatory  hypertrophy  of  the  opposite  kidney  occnrs,  propor- 
tionate to  the  amonnt  of  extra  Avork  forced  npon  it. 

Other  Organs.— Urinary  Organs — When  the  kidney  is  primarily 
inflamed  the  infection  is  spoken  of  as  "  descending,"  thongh,  as  a  matter 
of  fact,  it  is  not  common  for  the  inflammation  to  descend  to  the  bladder. 
Indeed,  the  patient  often  seems  singularly  immune  from  the  conse- 
quences that  might  be  anticipated  from  the  zealous  soundings  and  wash- 
ings to  which  he  is  so  often  subjected.  In  spite  of  purulent  urine  and 
surgical  trauma  Xature  for  once  is  kind,  and  tries  to  spare  the  prostate 
and  bladder. 

When  the  prostate  and  bladder  are  primarily  infected,  the  renal  in- 
fection is  spoken  of  as  "  ascending." 

Other  Organs  than  Urinary. — The  cardiac  hypertrophy  of  renal  scle- 
rosis is  encountered.  The  digestive  disorders  are  apparently  toxemic 
and  functional.     Septicemia  and  pyemia  are  possible  complications. 

LOCAL    SYMPTOMS    OF    RENAL    INFECTION 

The  local  symptoms  of  renal  infection  are : 

Urinary  Signs. 

Pain  and  Tenderness  in  the  Loin. 

Lumbar  Mass. 

Disorders  of  Urination. 

Other  Reflex  Pains. 
Urinary  Signs. — The  urinary  signs  of  renal  infection  are  sufficiently 
described  with  the  diagiiosis  at  the  end  of  this  chapter.  Suthce  it  to 
state  here  that  in  almost  every  chronic  case  the  urinary  signs  are  for 
a  long  period  of  time  the  only  evidence  of  disease,  in  some  cases  for  all 
time. 

Pain  and  Tenderness  in  the  Loin — To  cause  pain  and  tenderness  an 
inflammation  must  excite  tension.  Hence  acute  renal  infections  always 
excite  renal  sensitiveness  and,  if  severe,  spontaneous  ]iain.  Hence,  also, 
the  general  rule  that  a  febrile  renal  infection  excites  costcwertebral  ten- 
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derness.  But  clironic  mild  infections  excite  ncMtlier  symptom.  Thus 
Cliute/  in  examining  40  cases,  obtained  a  history  of  pain  in  all  the 
acute  cases  and  in  only  half  of  the  chronic  ones,  and  elicited  costo-ver- 
tebral  tenderness  in  all  the  acute  cases  and  in  only  9  (26  per  cent)  of 
the  chronic  ones.  The  pain  and  tenderness  are  sometimes  referred  to 
the  opposite  kidney  (see  below). 

The  pain  and  tenderness  may  be  much  more  marked  in  front  than 
behind  if  the  tension  is  in  the  pelvis  rather  than  in  the  kidney  itself. 
They  riidiate  downward  in  the  course  of  the  ureter,  or  down  the  thigh. 

Lumbar  Mass.- — A  kidney  may  be  completely  disorganized  by  sup- 
puration without  being  greatly  enlarged,  and  so  many  elements,  such  as 
adhesions,  avoirdupois,  and  abdominal  rigidity,  combine  to  render  pal- 
pation of  the  kidney  difficult,  it  is  not  surprising  to  find  that  Chute  could 
palpate  definite  enlargement  of  the  kidney  in  only  11  cases.  It  is  nota- 
ble that  twice  the  normal  kidney  seemed  enlarged,  a  fact  which  Chute 
attributes  to  compensatory  hypertrophy. 

Disorders  of  Urination — That  34  of  Chute's  40  cases  had  painful  or 
frequent  urination  is  a  striking  confirmation  of  the  importance  of  this 
symptom  of  renal  infection. - 

The  disturbance  of  urination  is  much  more  marked  at  night  only 
if  there  is  nocturnal  polyuria ;  but  it  is  often  equal  day  and  night,  rarely 
purely  diurnal. 

Other  Reflex  Pains. — The  pain  may  be  referred  to  various  inex- 
plicable regions.  Of  importance  is  the  so-called  reno-renal  reflex,  the 
reference  of  pain  from  the  diseased  to  the  sound  kidney.  Morris  denies 
the  existence  of  this  reflex,  and  I  have  certainly  never  seen  it.  The  few 
cases  in  wdiich  I  have  known  unilateral  renal  infection  to  be  accom- 
panied by  pain  in  the  opposite  loin  have  been  explicable  by  the  existence 
of  marked  seminal  vesiculitis  (m  the  painful  side.  Yet,  clinically  speak- 
ing, this  ''  crossed  "  pain  is  not  excessively  rare  and,  Avhether  due  to 
physiological  congestion  of  the  overworked  sound  kidney,  or  to  some 
such  cause  as  spcrnuitocystitis,  or  actually  to  a  reno-renal  reH(>x,  is 
relatively  unimportant.  The  fact  remains  that  the  ])ainful  kidney,  and 
even  the  tender  kidney,  may  be  the  uornuil  kidney.  Chute  found 
"  crossed  "  pain  once,  "'  crossed  "  tenderness  twice. 
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The  general  symptoms  of  surgical  renal  infection  may  be  due  to 
autointoxication  from  renal  insufficiency    (urinary  toxemia)    or  to  ac- 


^  Boston  Med.  and  Surg.  Jour.,  1008,  September  17. 

'  In  28  of  these  34  cases  the  cystoscope  revealed  bladder  involvement,  but  in  only 
9  was  this  cystitis  of  any  importance. 
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tiial  septieeinia  or  pyemia.  We  need  not  here  concern  ourselves  with 
that  special  and  peculiar  form  of  urinary  toxemia  occurring  when  both 
ureters  are  suddenly  and  completely  obstructed  (see  Calculous  Anuria). 

Ukinary  Toxemia 

Urinary  toxemia  is  a  chronic  autointoxication  due  to  renal  insuf- 
ficiency— i.  e.,  to  the  inability  of  the  diseased  kidneys  properly  to  per- 
form their  function  of  eliminating  certain  excrementitious  substances 
from  the  circulation.  This  condition  is  common  to  all  the  diseases  of 
the  renal  parenchyma,  whether  medical  or  surgical.  It  is  usually  called 
uremia,  a  misleading  term,  for  which  should  be  substituted  the  more 
accurate  title,  urinary  toxemia,  which  serves  to  distinguish  it  clearly 
from  urinary  septicemia ;  while  at  the  same  time  it  does  not  hint,  as 
uremia  does,  that  the  retention  of  urea  (itself  a  diuretic)  plays  any  part 
in  causing  the  symptoms. 

Etiology — The  causes  of  urinary  toxemia  are  all  reducible  to  one 
condition — ^viz.,  inability  of  the  renal  epithelium  to  perform  its  func- 
tion.    This  the  surgeon  encounters  in  an  acute  and  a  chronic  form. 

Acute  urinary  toxemia  occurs  as  (a)  acute  post-operative  renal  con- 
gestion, and  (b)  acute  reflex  renal  congestion  after  operations,  etc., 
upon  the  urethra  and  bladder. 

Chronic  urinary  toxemia  nmy  occur  from  the  chronic  congestion  of 
urinary  retention — be  it  urethral,  prostatic,  or  ureteral — or  from 
chronic  interstitial  nephritis.  In  practice  the  two  causes  act  together. 
The  congestion  of  retention  permits  infection;  that,  in  turn,  causes  in- 
terstitial nephritis,  and  the  congestion  continuing  hastens  the  functional 
dissolution  of  the  diseased  organs. 

Symptoms — The  symptoms  of  urinary  toxemia,  whether  acute  or 
chronic,  are  those  commonly  described  in  text-books  on  the  practice  of 
medicine  as  the  symptoms  of  uremia.  The  picture  in  acute  cases  is 
anuria  (or  oliguria),  autointoxication,  and  death — unless,  perchance, 
the  attack  subsides  spontaneously  or  the  surgeon  intervenes.  In  chronic 
cases,  when  the  surgeon  sees  them,  the  symptoms  of  chronic  urinary 
toxemia  are  conunonly  intermingled  with  and  obscured  by  those  of  uri- 
nary septieeuiia. 

Ukinary  Septicemia 

Urinary  septicemia  is  septicemia  arising  from  the  absorption 
through  the  kidneys  of  bacterial  products  in  the  urine.  It  is  due  to  the 
retention  of  infected  urine.  Therefore  it  always  includes  urinary  tox- 
emia, and  to  this  are  due  some  of  its  jjeculiar  features. 

Many  forms  of  septicemia  and  pyemia  result  from  diseases  of  tlio 
genito-urinary  organs.     A  prostatic  abscess,  a   perini'cthritis,  an  intil- 
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tration  of  nrinc,  a  suppurating  testicle  (to  mention  only  a  few  of  the 
more  notable  causes),  may  and  do  set  up  generalized  infection.  But 
this  is  not  urinary  septicemia. 

Occurrence. — Urinary  septicemia  results  from  retention  of  purulent 
urine.  It  is  most  commonly  encountered  in  cases  of  prostatic  hyper- 
trophy. Old,  tight  strictures  evoke  it,  and  it  always  occurs  with  pyo- 
nc])hrosis  and  suppurative  pyelo-nephritis. 

Pathogenesis — It  will  be  observed  that  urinary  septicemia  is  al- 
ways due  to  changes  in  the  kidneys.  Any  renal  suppuration  in  whicli 
there  is  accumulation  of  pus  in  the  kidney  inevitably  gives  rise  to  uri- 
nary septicemia.  On  the  other  hand,  urethral  stricture  and  prostatic 
hypertrophy  cause  urinary  fever  only  by  producing  renal  retention  and 
suppuration. 

Symptoms — The  symptoms  of  this  condition  may  be  grouped  under 
several  heads — viz. : 

Fever. — The  fever  of  urinary  septicemia  is  as  irregular  as  that  of 
any  septicemia.  When  acute  it  may  be  interrupted  by  successive  chills, 
or  it  may  merely  run  high  in  the  afternoon  and  low  in  the  morning.  In 
mild  chronic  cases  there  may  be  but  a  slight  afternoon  rise,  with  perhaps 
a  subnormal  temperature  at  night,  wliile  occasionally  the  temperature 
may  remain  subnormal  for  days  at  a  time. 

Circulation. — The  circulatory  conditions  vary  through  an  equally 
wide  range.  The  heart  may  show  the  feebleness  of  age  or  the  hyper- 
trophy of  chronic  nephritis.  If  the  patient  is  robust  the  pidse  is  rapid 
and  tense,  and  as  he  fails  it  may  grow  more  so,  or  it  may  become  weak 
and  thready.  Arterial  sclerosis  is  a  common  com])licati()n  in  h)ng-stand- 
ing  cases. 

Digestive  Organs. — The  condition  of  the  digestive  organs  is  usually 
characteristic.  The  bowels  are  constipated,  the  appetite  poor,  and,  while 
any  acute  indigestion  is  unlikely,  that  general  digestive  discomfort  com- 
mon to  every  form  of  autointoxication  is  met  with  here.  Nausea,  vomit- 
ing, and  hiccough  are  symptoms  of  grave  uremia.  A  foul  diarrliea  may 
l)espeak  intense  poisoning.  In  severe  cases  the  condition  of  the  tongue, 
mouth,  and  fauces  is  pathognomonic.  The  tongue  is  hriglit  red  '  on  its 
tip  and  sides,  while  the  dorsum  is  coated  and  brown  or  grayish  (Plate 
V).  The  entire  organ,  indeed  the  entire  nioutJi  and  fauces  are  dry  and 
parched.  The  saliva  is  diminished  in  quantity,  viscid  in  consistence, 
and  acid  in  reaction.  In  the  last  stages  of  the  disease  the  foul  breath, 
the  sordes,  the  cracked,  parelicd  tongue,  brown  in  the  center  and  bright 
red  all  about,  form  a  characteristic  and  repulsive  picture. 


^  The  redness  and  dryness  of  the  tongue  are  directly  due  to  the  renal  condition  and 
are  therefore  constant,  while  the  coat  is  attributable  to  the  digestive  disturbance  and 
is  therefore  variable,  or  may  even  be  entirely  absent. 
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The  result  of  this  condition  of  the  month  and  tongue  is  the  buccal 
dyspliagia,  first  described  by  Guy  on.  On  account  of  the  dryness  of  his 
mouth  the  patient  accepts  with  avidity  all  fluids,  but  has  an  aversion  to 
solids,  which  he  can  masticate  and  swallow  only  with  considerable  dis- 
comfort. 

Uremic  Symptoms. — Drowsiness  and  torpor  are  often  the  earliest 
uremic  symptoms.  Later  the  drowsiness  may  deepen,  or  may  alternate 
with  or  give  place  to  a  mental  restlessness  with  wanderings  and  hallu- 
cinations, whence  the  patient  may  at  first  be  recalled,  though  later  he 
goes  into  a  permanent  maniacal  or  comatose  condition.  At  the  same 
time  hiccough  and  persistent  vomiting  are  likely  to  occur,  with  absolute 
constipation  or  severe  diarrhea — and  then  the  end. 

Tlie  Patient's  Aspect. — When  a  patient  comes  complaining  of  his 
bladder  or  kidneys  a  glance  will  reveal  the  presence  of  urinary  septi- 
cemia to  the  experienced  eye.  His  face  is  usually  thin,  drawn,  and 
sallow,  or,  if  fat,  flabby  and  pasty.  There  is  a  history  of  failing  diges- 
tion and  lost  weight.  The  skin  is  dry,  perhaps  feverish.  There  may 
be  a  slight  edema  of  the  extremities,  but  this  symptom  is  often  nota- 
ble by  its  absence.  The  actions  of  the  man  betoken  lassitude,  even 
stupidity. 

Types  of  the  Infection.— Urinary  septicemia  manifests  itself  in  one 
of  four  types — viz. : 

Urethral  Chill. 

Acute  Urinary  Septicemia. 

Chronic  Urinary  Septicemia. 
Dyspeptic  Type. 
Septic  Type. 

JJretliral  ChUl. — Urethral  chill  is  an  arbitrary  title  for  that  form  of 
acute  urinary  sepsis  excited  by  the  passage  of  a  urethral  instrument. 
Clinically,  it  usually  consists  of  a  single  sharp  chill  occurring  imme- 
diately after  the  first  urination  following  instrumentation ;  the  tem- 
perature rises  to  103°  or  104°  F.,  and  within  an  hour  falls  again  to 
normal  amidst  profuse  perspiration. 

This  usually  constitutes  the  whole  attack,  but  it  may  be  the  onset  of 
acute  urinary  septicemia. 

The  older  authors,  overlooking  the  presence  of  mild  chronic  pyelo- 
nephritis, invoked  fanciful  neurotic  explanations  of  urinary  chill.  As 
a  matter  of  fact,  the  victim  of  urinary  chill  always  has  some  preexisting 
lesion  of  the  kidneys,  usually  a  pyelo-nephritis.  The  chill  is  an  expres- 
sion of  acute  renal  congestion,  in  part  perhaps  reflex,  but  chiefly  due  to 
absorption  of  bacteria  from  the  lacerated  urethra. 

That  urethral  chill  does  not  occur  more  constantly  under  similar  con- 
ditions is  the  mystery.  The  majority  of  patients  esca]")e,  whether  the 
urine  is  infected  or  not,  whether  the  wound  or  the  ti'auma  be  great  or 
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small.  The  same  ])atioiit  may  have  a  chill  ono  dav,  and  escape  it  after 
an  exactly  similar  operation  on  the  next.  The  simple  gentle  passage  of 
a  small,  soft  bongie  may  give  rise  to  it,  while  violent  divulsion  or  nre- 
throtomy,  performed  a  day  or  two  afterwards,  may  evoke  no  reaction  ; 
and  again,  after  divnlsion,  which  has  been  negative,  the  passage  of  a 
steel  sonnd  may  prodnce  a  chill.  Moreover,  the  position  of  the  injnry  in- 
flicted by  the  instrnment  is  of  importance.  At  and  near  the  meatus  the 
most  serious  injnries  do  not  give  rise  to  chill,  though  decomposed  urine 
pass  freely  over  the  raw  surface.  The  danger  increases  in  proportion  to 
the  depth  at  which  the  injury  is  inflicted. 

Diagnosis  of  Urethral  Chill. — Urethral  chill  must  be  distinguished 
from  urethral  shock.  Mild  urethral  shock  is  seen  typically  upon  the 
first  passage  of  an  instrument.  The  patient,  usually  of  a  nervous  type, 
fearful  of  all  manipulation,  complains  of  great  pain  from  the  unob- 
structed and  gentle  introduction  of  a  sound  into  his  bladder.  Immedi- 
ately he  feels  faint  and  nauseated  ;  he  may  vomit  or  faint  away ;  his  skin 
is  cold,  pale,  and  dry,  his  pulse  weak,  rapid,  or  irregular.  He  may  have 
a  slight  chill,  and  as  the  attack  passes  the  skin  becomes  flushed  and 
moist.    Such  a  paroxysm  lasts  but  a  few  moments. 

Exceptionally,  the  collapse  is  unduly  severe  and  prolonged,  and  the 
patient  dies. 

Such  death  is  usually  attributable  to  cocain  poisoning  or  to  status 
lymphaticus. 

Acute  Urinary  Septicemia. — This  may  occur  without  known  provo- 
cation or  may  follow  urethral  chill.  It  is  due  to  focal  suppurative 
nephritis.  It  is  characterized  by  high  and  irregular  fever,  perhaps  in- 
terrupted by  repeated  chills.  The  kidneys  are  sensitive  to  pressure. 
Subjective  renal  pain  may  be  slight  or,  if  severe,  referred  to  the  region 
of  the  gall-bladder  or  appendix.  The  course  of  the  inflammation  is  that 
of  focal  suppurative  nephritis  (p.  369). 

Chronic  Urinary  Septicemia. — This  is  urinary  septicemia  as  en- 
countered in  everyda}'  practice.  It  rarely  begins  as  an  acute  septicemia. 
Its  onset  is  habitually  gradual,  even  obscure.  The  various  symptoms 
that  combine  to  make  up  the  picture  of  this  disease  have  been  described 
above.     Two  classes  of  cases  are  encountered — viz. : 

Dyspeptic  cases,  in  which  the  patient  complains  solely  or  chiefly  of 
his  digestive  disturbance.  Such  are  the  old  men  Avho  suffer  from  pros- 
tatic retention,  wifh  litth'  inflammation  and  little  irritability.  They 
recognize  only  that  they  are  failing,  losing  weight  and  strength,  becom- 
ing more  and  more  drowsy,  and  utterly  dyspeptic.  They  present  the 
characteristic  tongue,  and  show  slight  irregularities  of  temperature  and 
some  polyuria.  Relief  of  the  prostatic  retention  cures  the  symptoms, 
unless,  perchance,  the  surgeon's  efforts,  catheteral  or  operative,  result 
in  provoking  the  septic  tyjKi  of  chronic  urinary  septicemia.     If  let  alon^ 
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these  patients  deteriorate  slowly,  and,  if  not  carried  oif  by  intercurrent 
disease,  pass  finally  into  the  septic  type. 

The  septic  type  of  chronic  urinary  septicemia  is  the  grave  condition 
that  precedes  the  fatal  termination  of  any  chronic  retention  and  sup- 
]inration  in  the  bladder  or  kidneys.  It  may  last  for  years,  or  death  may 
close  the  scene  within  a  few  weeks  of  its  onset.  While  the  mildness  of 
its  symptoms  may  at  first  contrast  vividly  with  those  of  urethral  chill  or 
acute  urethral  septicemia,  it  is  in  still  more  marked  contrast  to  them,  in 
that  it  always  terminates  fatally  if  left  to  itself.  The  approach  of  the 
fatal  issue  is  betokened  by  accentuation  of  the  polyuria  and  buccal 
dysphagia,  and  by  the  appearance  of  vomiting,  hiccough,  and  diarrhea. 

DIAGNOSIS 

Taken  in  the  order  in  which  they  are  usually  applied,  the  diagnosis 
of  surgical  inflannnations  of  the  kidney  is  founded  on  the  following 
tests,  viz. :  history  of  the  case,  evidences  of  septicemia,  palpation  of  the 
kidneys,  examination  of  the  urethra  and  prostate,  urinalysis,  cystoscopy, 
and  ureter  catheterism.  But  in  order  of  importance  this  list  should  be 
reversed.  It  is  true,  the  very  look  of  an  old  man  who  complains  of  noc- 
turnal urinary  frequency,  or  of  a  young  man  who  complains  of  difficult 
urination  following  a  chronic  gonorrhea,  may  convict  him  of  renal  sup- 
puration. But  most  cases  of  renal  infection  are  revealed  only  by  careful 
urinalysis,  and  many  elude  any  test  less  precise  than  ureter  catheterism. 
Moreover,  the  ureter  catheter  is  often  essential  to  distinguish  the  precise 
condition  of  oacli  kidney  as  contrasted  with  its  fellow. 

Method  of  Diagnosis — Every  patient  with  pus  in  the  urine  is  sus- 
pected of  pyelo-nephritis  until  his  kidneys  are  proven  normal.  Every 
suspect  should  be  submitted  to  the  following  examination : 

Careful  review  of  the  history  and  person  with  special  reference  to  gon- 
orrhea, stricture,  prostatism,  stone,  tuberculosis,  pregnancy,  and  fever. 

Examination  of  the  urine  passed  into  two  glasses.  If  the  patient's 
temperature  is  normal  and  the  second  flow  of  urine  is  absolutely  free 
from  pus  and  bacteria,  he  has  no  renal  infection  (unless  the  infection 
is  being  controlled  by  treatment).  But  if  there  is  fever,  the  total  ab- 
sence of  pus,  blood,  and  bacteria  from  the  urine  does  not  absolutely 
exclude  the  presence  of  focal  suppurative  nephritis ;  this  is  disclosed, 
however,  by  costo-vertebral  tenderness. 

Palpation  of  the  kidneys,  as  described  in  Chapter  I. 

Exa ruination  of  the  urethra  and  prostate  for  evidence  of  obstruction. 

Radiography ,  if  stone  is  suspected. 

Cystoscopy  and  ureter  catheterism,  if  the  preceding  tests  wvc  uusat- 
isfactory  and  inadequate,  and  if  the  patient's  circuuistances  ;ind  condi- 
tion permit,  and  the  diagnosis  requires  it. 


PLATE    IV 


Tmc  Urine  of  (Jhavk  Suppuratinc;  Pyelonephritis. 

The  urine  is  acid  ami  milky  wlien  passed.  On  standing  it  becomes  almost  clear, 
retaining  only  a  bacterial  haze,  while  the  pus  accumulates  in  a  flat,  cohesive,  yellow 
or  greenish  mass  at  the  bottom.  The  speciiic  gravity  of  this  urine  is  low,  and  the 
amount  of  pus  varies  from  day  to  day. 
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Urinary  Signs  of  Renal  Infection — Excepting  only  (1)  cases  of 
catarrhal  pyelo-nepliritis  under  control  of  treatment  and  (2)  exceptional 
cases  of  focal  suppurative  nephritis,  the  urine  of  a  patient  with  an  in- 
fected kidney  always  contains  bacteria,  usually  pus,  often  blood,  rarely 
casts,  always  albumin.  It  is  commonly  acid,  and  may  or  may  not  show 
lowered  specific  gravity  due  to  a  lessened  excretion  of  solids. 

Bacicrla. — These  are  always  present.  The  commonest  bactcrimn 
is  the  bacillus  coli,  alone  or  combined  with  pyogenic  cocci.  The  renal 
flora  may  be  contaminated  in  the  bladder. 

Pus. — Pus  is  present  unless  the  case  is  a  pure  bacteriuria.  Micro- 
scopically, the  pus  cells  are  often  found  distorted,  but  this  distortion  is 
neither  constant  nor  characteristic.  Macroscopically,  the.  pus  may  be  so 
slight  as  to  be  obscured  by  the  bacteriuria,  or  it  nmy  be  light  and  in  no 
great  quantity,  indistinguishable  from  the  pus  of  cystitis  or  posterior 
urethritis.  But  grave  pyelo-nephritis  or  pyonephrosis  delivers  a  quality 
of  pus  recognizable  to  the  naked  eye  as  ''  renal  pus."  If,  in  such  cases, 
the  urine  is  closely  watched,  it  will  often  be  found  to  remain  for  days 
almost  clear  of  pus,  during  which  period,  the  patient's  general  and  local 
symptoms  become  progressively  more  marked.  Then,  suddenly,  and 
without  assignable  cause,  the  urine  becomes  loaded  with  thick  creamy 
pus  and  immediately  the  symptoms  are  relieved — only  to  recur  gradu- 
ally as  the  pus  pocket  in  the  renal  pelvis  refills.  This  symptom-complex, 
of  markedly  remittent  pyuria  with  increasing  symptoms  white  the  pus 
coUects  and  relief  when  it  is  poured  out,  is  almost  pathognomonic  of  pyo- 
nephrosis or  grave  pyelo-nephritis.  The  seminal  vesical  or  a  bladder 
saccule  may  give  similar  gushes,  but  the  symptoms  and  the  local  and 
urinary  signs  of  these  conditions  differ  so  widely  that  an  error  of  diag- 
nosis is  hardly  possible. 

But  the  gushes  of  pus  are  not  constant,  and  to  distinguish  them  may 
require  long  and  careful  observation.  Yet  if  there  is  at  any  time  a  con- 
siderable quantity  of  renal  pus  in  a  given  specimen,  its  characteristics  are 
usually  quite  distinctive.  If  the  urine  is  allowed  to  stand  an  hour  or  so 
in  a  glass  vessel,  it  will  be  found  that  the  pus  sinks  to  the  bottom  of  the 
glass  and  lies  flat  and  solid  like  a  bed  of  sand,  while  the  supernatant 
fluid  remains  hazy  with  bacteria  (Plate  IV).  The  pus  has  often  a  sal- 
low greenish  hue,  or  it  may  be  creamy ;  but  these  signs  are  of  little 
moment.  It  is  the  flatness  and  solidity  of  the  deposit  that  are  charac- 
teristic. Bladder  pus  never  settles  in  this  way.  However  intense  the 
cystitis,  however  deep  the  layer  of  pus  at  the  bottom  of  the  glass,  it  is 
always  capped  by  a  fluffy,  rolling  muco-cloud  (like  the  thunderheads 
on  the  horizon  of  a  summer  sunset)  if  the  pus  comes  from  any  part  of 
the  urinary  tract  except  the  kidney. 

Blood. — The  blood,  if  present,  is  usually  microscopic,  unless  there  is 
stone,  tubercle,  or  tumor.     The  blood  cells  may  be  crenated  or  distorted, 
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but  this  is  not  characteristic.  If  clots  appear,  thej  are  small  or  elongated 
(ureter  casts),  quite  different  from  the  great  clots  that  form  in  the 
l)ladder.  If  the  hematuria  is  macroscopic,  it  is  evenly  distributed 
throughout  the  urine. ^  In  color  the  blood  is  usually  dark,  but  may  be 
as  light  as  a  vesical  hemorrhage. 

Casts. — Any  variety  of  casts  may  appear,  but  chronic  renal  infec- 
li()7is  often  sliow  no  casts  at  all.  I  have  followed  for  several  years  the 
urinary  analyses  of  a  case  of  chronic  pyelo-nephritis  of  some  twenty 
years'  duration :  not  one  in  10  of  them  reveals  casts.  Chute  found  casts 
in  only  7  out  of  40  cases  of  renal  infection. 

Albumin. — The  presence  in  the  urine  of  more  than  a  trace  of  albu- 
min, in  the  absence  of  blood  or  of  acute  prostatitis,  is  almost  certain 
evidence  of  renal  infection.  Yet  most  cases  of  chronic  pyelo-nephritis 
show  but  a  trace  of  albumin. 

Acidity. — The  urine  of  pyelo-nephritis  is  usually  acid,  unless  con- 
taminated by  an  alkaline  cystitis.  Alkaline  pyelo-nephritis  is  usually 
calculous. 

Lowered  Excretion  of  ;S^oZ/c?s.— Retention  of  urinary  solids  is,  of 
course,  proportionate  to  the  degree  of  renal  destruction,  but,  inasnnich 
as  grave  renal  infection  is  often  unilateral  and  excites  compensatory  hy- 
pertrophy in  the  opposite  kidney,  the  total  urine  may  show  no  reduction 
of  solids,  though  the  urine  obtained  l)y  ureter  catheter  does  show  this. 

Cystoscopic  Picture.^ — General  cystitis  may  or  may  not  be  present.  If 
so,  it  usually  obscures  the  cystoscopic  signs  of  pyelo-nephritis.  If  not, 
the  following  conditions  may  obtain : 

There  may  he  no  evidence  of  pyelo-nephritis  discernible  by  the  cys- 
toscope.  This  is  the  case  in  the  majority  of  light  chronic  renal  infec- 
tions. The  ureter  mouth  is  nornud,  its  contractions  regular.  I  have 
even  seen  the  mouth  of  a  ureter  from  a  markedly  tubercular  kidney  look 
and  act  quite  normally  (Plate  I). 

There  may  be  localized  cystitis.  Intiannnation  of  the  bladder 
mucous  membrane  about  the  mouth  of  a  ureter  is  suggestive  of  inflam- 
mation in  the  correspond ing  kidney,  even  though  that  ureter  mouth 
itself  he  not  notably  diseased. 

The  ejected  urine  may  be  purulent.  A  kidney  that  is  actively  sup- 
purating may  secrete  so  purulent  a  urine  that  its  cloudiness  is  readily 
recognizable  as  it  issues  from  the  ureter. 

The  jet  may  be  deficient.  If  the  urine  drools  from  the  ureter  mouth 
instead  of  being  ejected  by  a  sluir]i  ureteral  contraction,  there  is  grave 
impairment  of  the  ureteral  function,  and  ]ii-esunudilo  renal  infection. 
In  such  cases,  however,  the  ureteral  uioutli  is  usually  manifestly  dis- 
eased, and  the  jet  notal)ly  purulent. 

'  A  few  cases  of  terminal  renal  hematuria  have  been  alleged. 
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The  moii/li  of  Ihc  ureter  may  be  diseased.  The  inexperienced  cys- 
toscopist  Unds  eitliei-  distoi'tion  or  congestion  in  every  ureter  mouth  he 
sees.  Tlie  experienced  oi)crator  niistnists  a})parent  congestion  of  the 
nreter  mouth  quite  as  he  mistrusts  h)ng'  intervals  between  the  ureteral 
jets.     J^either  is  a  safe  sign  of  disease. 

Disease  of  the  ureter  moutli  may  show  itself  hy  ulceration  on  or  near 
the  lij)  of  the  ureter,  or  merely  hy  tlie  circumscribed  ])eriur(!teral  cystitis 
already  mentioned.  In  many  instauc(^s,  however,  chronic  ureteritis  pi'o- 
duces  actual  distortion  of  the  oritice  (Plate  1). 

77/e  diseased  ureter  orifiee  may  J)e  rontraeled ;  it  is  oftcner  dilated. 
Dilatation  is  usually  associated  with  circumjacent  cystitis,  often  with 
rigidity.  The  rigid  dilated  ureter  mouth  is  often  round  in  shape,  the 
'•  golf-hole  "  ureter.  The  most  dilated  nreter  orifice  I  ever  saw  was  not 
rigid,  but  emptied  itself  with  a  s(n-t  of  prolapse  of  a  hemorrhoidal-like 
tab  of  mucous  mendjrane  (the  kidney  above  was  pyonephrotic). 

In  most  cases  the  precise  condiiion  of  the  hidney  is  best  determined 
J)y  ureter  catheterisni. 


CHAPTEE    XXXIV 

CLINICAL  TYPES   OF  EENAL  INFECTION:   THEIE   SYMPTOMS, 
COUESE,    DIAGNOSIS,   AND    PEOGNOSIS 

The  following  types  of  renal  infection  will  be  here  considered: 

Acute  Catarrhal  Pyelo-nephritis.     (Acute  Pyelitis.) 
Chronic  Catarrhal  Pyelo-nephritis.     (Renal  Bacteriuria— and  with 
this  a  consideration  of  hacteriuria  in  general.) 
Suppurative  Pyelo-nephritis. 
Pyonephrosis. 

Focal  Suppurative  Xephritis.     (Multiple  Septic  Infarcts.) 
Renal  Infections  of  Childhood  and  Pregnancy. 

ACUTE   CATARRHAL    PYELO-NEPHRITIS 

This  inflammation  is  characterized  by  total  bacteriuria,  fever,  and 
a  few  local  symptoms.  It  is  caused  almost  exclusively  by  the  Bacillus 
coli  communis  and  the  typhoid  bacillus.  It  occurs  during  pregnancy 
or  in  the  course  of  a  typhoid  fever.  It  may  also  be  the  first  stage  of 
many  ascending  renal  infections. 

It  is  an  ephemeral  inflammation.  I  have  known  it  to  begin  with 
repeated  chills  and  a  sharp  rise  of  temperature,  though  it  may  com- 
mence less  acutely.  In  the  few  cases  I  have  seen  the  temperature  ran 
a  septic  course,  low  in  the  morning,  high  in  the  evening,  and  was  asso- 
ciated with  little  prostration  and  no  evidence  of  urinary  toxemia  or 
septicemia.  After  a  few  days  the  temperatui-e  runs  lower,  and  becomes 
normal  between  the  fourth  and  the  fourteenth  day. 

Meanwhile  tlie  local  symptoms  amoimt  to  nothing  move  than  a  very 
slight  ache  and  tenderness  in  the  loin.  The  urine,  however,  sliows  a 
cliaracteristic  acid  total  bacteriuria  and  contains  albnmin  and  casts. 

As  the  acute  inflannnation  snbsides,  it  is  ])()ssil)le  for  tlic  infection 
to  be  overcome  spontaneously  and  for  the  kidneys  to  return  to  their  nor- 
mal state.  Otherwise  chronic  catarrhal  or  sn])]Mirative  ]iye]o-nephritis 
or  focal  suppurative  nephritis  su])ervene. 

Diagnosis — Acute  catarrhal  pyelo-nephritis  is  not  an  uncommon  in- 
flannnation, but  it  is  nsually  overloc^ked.  When  it  occurs  in  the  course 
380 
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of  a  pregnancy,  the  obstetrician  recognizes  the  alltuininnria,  but  pays  no 
attention  to  the  bacteriuria.  The  fever,  if  low,  is  overlooked ;  if  high,  it 
is  misinterpreted.  The  inflammation  s(X)n  becomes  chronic,  and  so  con- 
tinues indefinitely,  or  disappears  without  any  diagnosis  or  treatment 
other  than  that  of  puerperal  nephritis. 

The  acute  catarrhal  pyelo-nephritis  of  typhoid  fever  is  also  misin- 
terpreted. Whatever  rise  of  temperature  or  albuminuria  it  causes  is 
attributed  to  the  enteric  inflammation,  and  the  bacteriuria  is  treated 
and  cured  without  any  clear  recognition  of  the  nature  of  the  lesion. 

Acute  catarrhal  pyelo-nephritis  occurring  in  the  course  of  a  cystitis 
is  still  more  obscure.  The  urinary  evidences  of  cystitis  overshadow  the 
renal  bacteriuria,  and  the  general  and  local  symptoms  are  not  sufficiently 
definite  for  a  diagnosis.  Hence  the  renal  inflammation  is  overlooked 
until  tlie  cystitis  is  controlled  and  the  pyelo-nephritis  has  become 
chronic. 

To  diagnose  acute  pyelo-nephritis  it  is  only  necessary  to  distinguish 
the  symptom-complex  of  bacteriuria,  albuminuria,  and  fever.  This  can 
usually  be  done  in  the  puerperal  cases,  sometimes  in  the  typhoidal  cases, 
and  rarely  in  the  cases  of  ascending  infection. 

Ureter  catheter  ism  and  costo-vertebral  tenderness  clinch  the  diag- 
nosis. 

CHRONIC    CATARRHAL    PYELO-NEPHRITIS 

The  symptoms  of  chronic  catarrhal  pyelo-nephritis  are  acid  renal 
bacteriuria  and  urinary  toxemia.  In  the  earlier  stages  of  the  disease 
bacteriuria  is  the  only  symptom,  but  as  the  renal  sclerosis  advances  the 
evidences  of  kidney  insufficiency  gradually  appear.  There  are  no  local 
symptoms. 

I  suspect  that  chronic  catarrhal  pyelitis  always  begins  acutely  or 
remains  as  the  last  trace  of  a  suppurative  inflammation  of  the  kidneys. 
Yet  1  have  encountered  many  cases  that  gave  no  history  of  either  origin. 
The  inflammation  is  habitually  encountered  as  the  result  of  stricture  or 
of  prostatic  hypertrophy.  In  many  such  cases  the  cystitis  may  be  con- 
quered, leaving  the  patient  with  no  evidence  of  disease  other  than  the 
passage  of  acid  bacterial  urine  containing  casts,  a  mere  trace  of  albumin, 
and  a  few  pus,  blood,  or  e]uthclial  cells.  Less  frequently  a  chronic 
catarrhal  pyelitis  persists  after  pregnancy  or  typhoid  fever.  In  other 
cases  the  catarrhal  pyelitis  originates  as  a  suppurative  inflannnation. 
After  the  kidneys  have  been  thoroughly  emptied  of  pus,  an  acid  renal 
bacteriuria  still  persists. 

The  course  of  the  inflammation  is  much  the  same  whatever  its  origin. 
It  may  resolve  spontaneously  or  under  treatment  during  the  first  months. 
The  typhoid  cases  usually  resolve,  while  those  originating  from  a  re- 
tention cystitis  or  from  suppurative  pyelo-nephritis  very  rarely  do. 
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At  first  it  gives  no  siil)jective  symptoms.  Unless  the  patient's  atten- 
tion is  called  to  his  urine  bv  its  haziness  or  its  odor,  he  is  quite  uncon- 
scious that  there  is  anything  wrong  with  him.  But  interstitial  sclerosis 
of  the  kidney  is  a  constant  feature  of  the  inflammation,  and  this  may 
ultimately  carry  the  patient  off,  though  I  confess  I  have  not  known  it  to 
do  so.  The  cases  I  have  watched  have  renuiined  entirely  quiescent  or 
been  interrupted  by  acute  attacks  of  pyelo-nephritis  or  of  focal  sup- 
])urative  U('])hritis. 

Diagnosis — The  diagnosis  of  chronic  catarrhal  pyelo-nephritis  is  the 
diagnosis  of  bacteriuria  and  of  chronic  interstitial  nephritis.  Both 
diagnoses  are  essential  to  appreciate  and  treat  the  case.  If  it  has  orig- 
inated in  a  chronic  cystitis,  the  surgeon  is  peculiarly  prone  to  neglect 
the  kidneys  and  to  torture  the  bladder  with  syringes,  cystoscopes,  sounds, 
and  section  in  vain  efforts  to  check  the  inflammation  that  is  in  the  pelvis 
of  the  kidney.  A  careful  urinary  examination  and  cystoscopy  will  set 
him  right. 

On  the  other  hand,  the  general  practitioner  will  be  quick  enough  to 
appreciate  the  renal  aspect  of  the  case,  but,  through  neglect  to  note  the 
obvious  haze  in  the  urine,  he  overlooks  the  bacterial  cause,  and  all  his 
medical  treatment  avails  nothing.  The  diagnosis  of  chronic  catarrhal 
pyelo-nei^hritis  is  simple  enough,  if  one  only  suspects  its  existence. 

BACTERIURIA 

The  one  form  of  urinary  infection  that  does  not  lend  itself  readily 
to  classification  is  bacteriuria — the  presence  of  great  nund)ers  of  bacteria 
in  the  urine  without  obvious  parietal  lesion.  It  can  scarcely  be  termed 
an  infection  of  the  urine  without  any  lesion  of  kidney,  bladder,  or  pros- 
tate. Such  a  theory,  though  it  has  been  generally  accepted,  is  opposed 
to  all  we  know  of  urinary  bacteriology.  We  know  that  the  simple  in- 
jection of  bacillus  coli  into  the  bladder  does  not  cause  bacteriuria.  We 
know  that  the  simjile  passage  of  bacillus  coli,  even  in  great  uundiers, 
from  the  kidney  does  not  cause  bacteriuria.  We  know  that  bacteriuria 
is  often  only  an  initial  or  a  terminal  jihase  of  cystitis  or  pyelo-nephritis. 
We  know,  finally,  that  in  many  cases  the  bacteriuria  nuiy  be  temporarily 
conquered  by  vigorous  treatment  only  to  reappear  again  as  soon  as  the 
treatment  is  remitted.  In  view  of  these  facts  it  is  not  possible  to  accept 
the  old  theory  that  bacteriuria  is  due  to  the  presence  in  the  urine  of  a 
microbe  which  multiplies  so  fast  that  it  is  not  swe]it  away  by  the  uri- 
nary stream.  On  the  contrary,  we  can  only  conclude  that  bacteriuria  is 
a  collective  term  covering  several  different  conditions  whose  salient  char- 
acteristic is  the  rapid  multi])lication  of  bacteria,  so  that  they  swarm  in 
the  urine  and  are  associated  with  little  or  no  ])us  to  indicate  the  existence 
of  the  local  inflammation  from  wliicli  thev  take  their  oriu'in.     It  is  not 
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just  to  rostrict  tlio.  torni  bnctcriuriii  io  tlmsc  cases  in  wliidi  llio  urine  (••m 
tains  no  (leinonstrable  ])us  w]ia(e\'er,   f'«»r  a  liltle  pus  mav  a|)|iear  in  uno 
specimen  of  urine  and  \)c.  absent  from  llie  next. 

Baeteriuria  has  been  studied  at  length  l>y  lloberts/  Krogius,-  Ttov- 
sing,^  Jeanbran,'*  Gassman,""'  and  others. 

Symptoms — 27ie  Urine. — The  nrine  of  bacteriuria  is  hazy.  It  eon- 
tains  no  gross  particles  or  cloud  of  \n\s,  but  seems  to  be  tilled  witli  the 
finest  sort  of  a  white  powder.  In  a  strong  light  tlie  nrine  has  a  peculiar 
opalescence.  Its  reaction  is  acid  in  the  great  majority  of  cases.  Its 
peculiar  sickening  odor  has  been  compared  to  that  of  a  mouse  or  a  dead 
fish.  No  deposit  occurs  on  standing,  nor  is  the  haze  alfected  by  heat  or 
chemicals  unless  albumin  is  present.  The  centrifuge  affects  the  cloudi- 
ness but  little,  and  throws  down  only  the  merest  trace  of  a  deposit.  A 
mierobic  sediment  may  be  obtained  by  adding  equal  parts  of  absolute 
alcohol  to  the  nrine  and  then  centrifuging  (Ilalle). 

Examination  under  the  microscope  of  a  drop  of  nrine  obtained  from 
the  bottom  of  a  centrifuge  tube  reveals  innumerable  bacteria,  usually 
the  bacillus  coli,  intermingled  with  a  few  epithelia  and  leucocytes,  with 
perhaps  casts  and  blood  cells  and  crystals. 

The  urine  may  be  albuminous.     It  is  rarely  phosphatic. 

Course  of  the  Disease — The  urinary  signs  just  described  are  the  only 
essential  characteristics  of  bacteriuria.  In  many  cases  there  are  no  sub- 
jective symptoms  whatever.  The  symptoms,  when  there  are  any,  are 
those  of  the  underlying  prostatitis,  pyelo-nephritis,  etc.  Thus  bac- 
teriuria may  appear  under  many  different  forms.  It  may  be  the  initial 
or  the  terminal  stage  of  pyelitis,  cystitis,  or  urethritis.  It  may  be  the 
most  striking  symptom  of  prostatitis  or  vesiculitis.  It  may  result 
from  typhoidal  or  other  infection.  Yet  amid  these  and  other  clinical 
types  there  are  two  forms  of  bacteriuria  so  ])roniinent  clinically  as  to 
overshadow  all  other  tyjies  of  the  disease.  Tluise  are  the  pyelo-nephritic 
type  and  tlio  ])rostatic  t\])C. 

Pyelo-ii(> phrltic  Type. — See  above. 

Prostatic  Type. — There  may  or  nuiy  not  be  ])rostatic  hy]ier1ro])hy. 
The  bacteriuria  oftenest  a])]X'ars  during  a  chronic  gonorrhea.  Tlie  urine 
is  not  all)uniinous  unless  it  contains  blood.  It  may  be  acid,  containing 
bacillus  coli,  or  alkaline,  containing  stajjhylococci  or  strei)tococci.  The 
symptoms  are  those  of  prostatitis  or  vesiculitis,  and  the  bacteriinn  is 
found  in  the  expressed  secretions  of  the  prostate  and  vesicles.  In  fact, 
the  course  of  the  disease  is  that  of  a  prostatitis  or  a  vesiculitis,  modified 
only  by  the  fact  that  the  bacteriuria  is  for  a  longer  or  shorter  time  the 
prominent  symptom. 

'  Brit.  Med.  Jour.,  1881,  ii,  623.  ^  //,,-^^  |897,  xv,  910. 

2  Guyon's  Annates,  1894,  xii,  196.  ••  Gaz.  des  twp.,  1899,  Ixxii,  65.3. 

^  Guyon's  Annates,  1900,  xviii,  148. 
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Diagnosis. — iJactcriuria  may  be  suspeclcd  ])\  the  urinary  appearance 
and  (idor.  It  ean  bo  diagnosed  only  by  the  cent  i'ifui>e  (whicli  fails  to 
(dear  the  urine)  and  Ibc  microscope  (wbicli  shows  Avliat  little  de]X)sit 
there  is  to  be  ahnost  entirely  bacterial). 

The  distinction  between  pyelo-nephritic  and  prostatic  baeterinria 
niav  not  be  easy  in  a  given  case.  Indeed,  the  two  may  doubtless  coexist. 
Vet  an  alkaline  baeterinria  is  almost  invariably  prostatic,  a  baeterinria 
following  gonorrhea  or  due  to  instrumentation  or  to  stricture  is  probably 
prostatic.  A  baeterinria  occurring  during  the  course  of  a  prostatitis 
or  of  a  prostatic  hypertrophy  is  doubtless  prostatic.  Finally,  the  ex- 
pressed prostatic  secretion  (after  urethral  aud  vesical  irrigation)  will 
be  found  to  contain  the  iucriminated  bacteria  in  gi'eat  numbers  if  the 
baeterinria  is  prostatic. 

On  the  other  hand,  if  the  baeterinria  is  ])yelo-nephritic,  the  urine  is 
acid  and  contains  albumin.  The  clinical  history  may  lead  to  a  diagnosis 
or  ureter  cathetei-ism  may  be  required. 

SUPPURATIVE    PYELO-NEPHRITIS 

Suppurative  pyelo-nephritis  is  caused  by  stone,  tubercle,  injury,  or 
infection  of  the  kidney,  or  by  ascending  infection  from  the  bladder. 
Suppuration  from  the  tirst  four  causes  is  usually  confined  at  first  to  one 
kidney,  but  ascending  infection  attacks  the  two  kidneys  simultaneously. 

Ascending  suppurative  pyelo-nephritis  has  been  termed  the  surgical 
Indney,  and  such  it  is  in  every  sense.  It  is  a  surgical  disease;  it  de- 
mands surgical  treatment ;  it  is  caused,  often  enough,  by  the  careless  sur- 
gical treatment  of  retention  cystitis.  The  Icsioiis  of  surgical  kidney  are 
commonly  bilateral,  but  the  suppuration  is  almost  always  more  severe 
in  one  kidney  than  in  the  other. 

The  course  of  tlie  disease  may  be  acute  or  chronic. 

Acute  Cases — The  symptoms  of  acute  siippurative  pyelo-neplintis 
are  urinary  seiitieemia,  pyuria,  and  local  evidences  of  abscess.  The  in- 
fection of  the  kidney  is  announced  by  a  chill,  ])erha])s  by  a  succession  of 
chills.  The  tem])erature  rises  abruptly  and  runs  a  septic  course,  or  re- 
mains high.  At  this  time  there  may  be  no  urinary  evidences  of  the  renal 
infection,  for  the  ])us  may  be  pent  up  in  tlu^  kidney  or  its  pelvis.  But 
there  is  pain  and  tenderness  to  pressure  over  the  kidney — a  tenderness 
best  elicited  by  Guyon's  ballottement,  though  bimanual  examination 
reveals  little  or  no  enlargement  of  the  organ.  The  ])atient  may  succumb 
to  the  infection  or  pass  into  what  might  be  tei'me(l  the  second  stage  of 
the  disease.  The  abscess  bursts.  Exceptionally  it  bursts  into  the  peri- 
renal tissue  and  giv(\s  only  temporary  relief;  habitually  it  bursts  or 
overflows  into  the  ])elvis  of  the  kidney  and  down  the  ureter.  The  aspect 
of  the  case  is  innnediately  altered.     The  urine  is  loaded  with  renal  pus; 
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Tm:  Dky,  Sc \rlkt  Ton(;uic  ok  Uuinauy  Ski'tu^kmi a. 

The  tongup  is  jiarohed,  scarlet,  narrow,  and  pointed.     It  is  often  covered  with  a 
thick  coat,  and  may  he  cracked,  as  shown  in  the  plate. 
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]);iiii.  tciulcriicss,  iiiid  liiiiior  (lisiippciir  from  tlic  l<>iii,  oy  ;it  least  poivei)- 
tililv  (liiiiiiiish,  and  the  scjit icciiiia  aliatcs.  It'  llic  |ialiciit  I'allics,  his 
conditioii  <;ri'atlv  improves  and  llic  iiiilammalioii  hccomcs  calari-Iial,  or 
the  abscess  refills  and  the  suppuration  becomes  chronic. 

Chronic  Cases — The  symptoms  of  chronic  sujipiwdlirc  yyelo-nephriiis 
are  general,  local,  and  urinary.  There  is  urinary  se])ticeniia,  renal  py- 
uria, intermittent  or  continuous,  pain,  tenderness,  and  tumor  of  the 
affected  organ. 

The  syni])toms  often  rim  a  remittent  conrse.  While  the  pus  is  drain- 
ing well  the  fever  is  low,  the  local  signs  obscure,  the  urine  full  of  pus. 
As  the  abscess  fills  up  the  general  and  local  syni])toms  become  ni(jre 
marked,  while  the  pns  disappears  from  the  urine.  So  definite  may  be 
this  association  of  symptoms  that  the  patient  himself  learns  that  when 
his  urine  is  foul  and  muddy  he  feels  far  better  than  when  it  is  coni- 
])aratively  clear. 

]n  other  cases  the  course  of  the  disease  is  more  steady.  The  collec- 
ti(»n  of  \)\\^  in  the  kidney  drains  badly.  There  is  little  variation  in  the 
general,  local,  and  ui'inary  symptoms.  Such  cases  nuiy  ])ui'sue  one  of 
several  courses. 

1.  The  siiiiiptomn  are  all  referahle  io  the  bladder.  Perhaps  a  severe 
cystitis  obscures  the  sym])toms  of  pyelo-nephritis ;  but  more  often  it  is 
the  sym])toms  of  the  pyelo-nephritis  itself  that  are  referred  to  the  blad- 
iler.  It  is  a  singular  fact  that  suppuration  in  the  kidney — and  this  is 
especially  true  of  calculous  pyelo-nephritis — nuiy  cause  the  most  tortur- 
ing tenesmus  in  the  bladder  without  any  pain  in  the  loin.  The  associa- 
tion of  pyuria  and  dysuria  encourages  the  surgeon  in  his  treatment  of 
the  bladder,  while  he  neglects  a  su])])urating  kidney  that  may  fill  the 
whole  loin.  The  records  of  innumerable  futile  cystotomies  attest  this 
fact,  and  the  only  way  to  avoid  such  a  mistake  is  by  a  careful  ex- 
amination. Itenal  pus  will  be  f(mnd  in  quantity,  or  else  there  will 
1h'  a  suggestive  bacteriuria  and  all)uminuria.  Following  u])  this  sug- 
gestion, the  surgeon  will  obtain  unmistakable  coiitii'niator\'  evidence 
from  the  tongue,  the  temperature,  examination  of  the  loin,  and  cys- 
tosc()])y. 

2.  In  other  cases  the  local  sijutploiiis  in  llic  loin  atti-act  I  lie  patient's 
notice.  The  tumor  may  not  be  so  large  as  to  compel  his  attention,  but 
I  lie  pain  may  be  marked.  It  varies  from  a  slight  soreness  and  tender- 
ness to  the  (excruciating  agony  of  renal  colic.  These  ])aiiiful  types  of  the 
disease  comuKmly  occur  in  calculous  cases. 

3.  Dj/fipej/lic  and  f^epiic  cases,  in  which  the  symptoms  of  uriuai'v 
sejjticemia  jiredominate,  are  often  obscure,  es])ecially  if  the  kidney  is 
not  notably  enlarged  or  tender.  Yet  here  again  a  careful  examination 
discloses  evidences  of  renal  intlammation. 

4.  In  many  instances  there  is  for  years  nothing  more  than  a  sijmp- 
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iomless  pyuria,  wliicli  miiv  Ik-  iiil('rrni)1("(|  iVom  iiiiic  lo  lime  l)y  <>ut- 
])ro;iks  of  acute  ]iyel()-ii('|»liritis  or  of  focal  siijipiiraliw  iK'i)liritis. 

Teraiination — T\\v  iiiflaniiiiation  runs  one  or  other  of  the  above 
courses  for  weeks,  months,  or  years  before  it  terminates.  It  may  end  in 
resolution.  The  foci  of  renal  suppuration  are  eifectively  drained,  and 
there  is  no  further  accumulation  of  pus.  In  the  process  of  cure  the  in- 
flammation passes  through  a  catarrhal  stage  that  may  be  prolonged 
indefinitely.  The  kidney  does  not  recover  from  its  sclerosis,  but  its  re- 
maining parenchyma  cells  hypertrophy. 

If  the  patient  does  not  recover  and  the  inflammation  remains  mild, 
the  vital  forces  weaken  and  nocturnal  polyuria  occurs.  The  heart  under- 
goes compensatory  hypertrophy,  and  general  arteriosclerosis  is  likely  to 
ensue.  The  digestion  is  not  good.  Constipation  is  the  rule.  Edema 
does  not  often  appear.  In  short,  there  is  renal  insufficiency  and  the 
patient  suft'ers  from  urinary  toxemia.  While  he  would  not  style  himself 
actually  ill,  he  is  obviously  not  well.  He  has  an  unhealthy  look,  an  im- 
paired digestion,  a  poor  circulation,  and  damaged  kidneys.  He  may 
still  be  able  to  endure  hard  work  and  severe  mental  strain,  but  sooner 
or  later  he  is  smitten  down.  A  slight  cold  brings  on  pneumonia,  edema 
of  the  lungs,  or  acute  congestion  of  the  kidneys,  with  suppression  of 
urine ;  an  excessive  exertion  or  emotion  induces  apoplexy.  Or  his  eye- 
sight fails,  and  the  ophthalmoscope  reveals  the  origin  of  his  troubles,  or 
a  chance  examination  for  life  insurance  discloses  the  urinary  conditions. 
Such  is  one  side  of  the  picture — what  might  be  termed  its  medical  as- 
pect.    It  is  that  of  chronic  interstitial  nephritis  from  whatever  cause. 

On  the  other  hand,  the  patient  may  die  of  sepsis  or  of  suppression 
of  urine.  The  fatal  event  may  be  hastened  by  extension  of  the.  inflam- 
mation to  the  perine])hritic  tissue,  or  by  pyonephrosis  from  ureteral  or 
urethral  obstruction. 

Diagnosis. — The  most  im])ortant  suggestions  as  to  diagnosis  have 
been  made  in  the  preceding  chapter.  Whether  the  symptoms  assume  a 
vesical,  dyspeptic,  or  septic  type,  the  urine  and  the  ureter  catheter  atford 
ample  evidence  of  the  involvement  of  the  kidney.  Ihit,  given  a  sujijuira- 
tion  in  the  kidney,  it  may  be  extremely  difficult  to  distinguish  between 
the  simple,  the  calculous,  and  the  tubercular  forms  of  supjiurative  pyelo- 
nephritis. 

The  differential  diagnosis  of  these  special  forms  of  pyelo-nephritis  is 
treated  in  detail  elsewhere.  Every  pyelo-neidn-itic  should  be  skia- 
graphed  and  examined  for  tuberculosis. 

PYONEPHROSIS 

Pyonephrosis  is  not  a  })rimary  condition.  It  may  develop  from  sup- 
])urativ(^  im'lo-nephritis  (whether  simple,  calculous,  or  tubercular),  by 
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occlusion  of  the  iiivtcr,  or  tVoiii  lij(lroii([ilirosis  l)y  infection  of  the  con- 
tents of  the  sac.  Like  hydronephrosis,  pyonephrosis  may  be  fixed  or 
iutei'iuittent.  It  is  nsnally  the  former;  yet,  liowever  intermittent  the 
pyonephrosis,  it  does  not  (with  the  rarest  exceptions)  empty  itself  com- 
pletely. 

The  symptoms  of  pyone])hrosis  may  best  be  expressed  by  comparison 
with  those  of  pyelo-nephritis.  They  are  more  severe  in  almost  every 
respect.  The  symptoms  of  pyonephrosis  nve  habitnally  constant,  not 
remittent.  There  is  grave  chronic  nrinary  se])ticemia  with  considerable 
fever.  The  pains,  vesical  or  renal,  like  those  of  pyelo-nephritis,  may  be 
of  any  intensity. 

There  may  be  an  enormons  tnnior  in  the  loin  or  the  kidney  may  be 
quite  impalpable.     It  is  almost  always  sensitive. 

The  nrinc  is  full  of  renal  pus  unless  the  pyonc^phrosis  is  (tem- 
porarily or  permanently)  completely  closed.  In  this  event  the  urine 
remains  slightly  purulent,  the  i)us  coming  from  the  ureter  and  from  the 
opposite  kidney,  which  is  almost  invariably  infected. 

The  striking  features  of  jiyonephrosis  are  the  lumbar  tenderness  and 
the  septic  condition  of  the  patient.  The  lumbar  tumor  may  or  may  not 
be  palpable.     The  urinary  septicemia  is  always  marked. 

The  outcome  of  the  disease  is  death  by  sepsis  or  suppression,  or  rup- 
ture into  the  ureter,  into  a  neighboring  viscus,  or  into  the  perinephritic 
fat.  Exceptionally  the  contents  of  a  pyonephrotic  sac  undergo  a  sort  of 
caseation  and  l)ecome  aseptic. 

Diagnosis — Pyonephrosis  is  diagnosed  from  hydronephrosis  by  the 
presence  of  urinary  ])us.  It  is  not  always  possible,  nor  is  it  necessary,  to 
distinguish  between  a  small  pyonephrosis  and  a  pyelo-nephritis.  They 
can  only  l)e  distinguished,  short  of  operation,  by  the  renal  injection  tests 
employed  in  hydronephrosis. 

FOCAL   SUPPURATIVE    NEPHRITIS 

Animal  experimentation  has  encouraged  a  mistaken  ])oint  of  view  in 
relation  to  focal  supi)urative  nepiiritis.  It  is  quite  tru(>,  as  illustrated 
by  the  experiments  of  Albarran,  Brewer,  and  others,  that  if  a  kidney  is 
damaged  by  contusion  or  by  ligation  of  its  ureter,  intravenous  injection 
of  pyog(mic  bacteria  results  in  acute  bacterial  nejjhritis  of  the  damaged 
organ  with  tendency  to  miliary  suppuration,  while  its  undaiuaged  fellow 
escapes.  It  is  equally  true  that  one  occasionally  sees  a  case  of  focal 
su])])urative  ne))hritis  directly  resulting  from  furunculosis,  one  of  the 
exanthemata  of  some  other  distant  infectious  ]U'ocess.  ^^'t  focal  sup- 
purative ne])hritis  is  almost  always  attrii)utal)le  to  a  ])re("'xi sting  local 
lesion.  In  other  words,  the  normal  kidney  is  (piite  as  competent  as  is 
any  other  organ  to  dispose  of  the  bacteria  and  toxins  delivei'ed  to  it  by 
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the  circiiliitioii.  Its  fiiilnrc  to  do  this  depciuls  rjitlici-  upon  local  causes, 
('.  _ii'.,  stone,  retention,  or  preexistent  pyelo-nei)liritis,  than  n])on  the  gen- 
eral infcH'tion.  For  this  reason  focal  sup})urative  nephritis  i«  almost 
inevitahly  unihitiM'al. 

The  title,  Septic  Infarcts  of  the  Kidney,  is  ina]>])ro])riate  to  this 
disease  for  the  above  reason  and  also  because  the  miliary  foci  of  the  sup- 
puration are  not,  properly  speaking,  infarcts,  but  rather  the  expression 
of  a  multilocnlar  destruction  of  kidney  tissue  by  livjieracnte  bacterial 
iuHannnation.  Indeed,  it  wonld  be  both  permissible  and  illuminating  to 
divide  acute  renal  infections  into  the  following  types,  viz. : 

1.  Acnte  pyelitis  (catarrhal  pyelo-nephritis),  in  which  the  infection 
is  mild  and  expends  itself  chiefly  npon  the  renal  pelvis. 

2.  Acnte  pyelo-nephritis,  in  which  kidney  and  jielvis  alike  are  more 
sharply  inflamed,  but  in  which  there  is  no  marked  accumulation  of  bac- 
teria in  the  kidney,  no  tendency  to  focal  suppuration. 

3.  Focal  suppurative  nephritis,  in  which  the  kidney  is  overwhelmed 
by  the  infection,  its  tissue  breaking  down  into  miliary  abscesses  as  evi- 
dence of  its  inability  to  cond)at  the  intense  inoculation. 

Clinical  Picture — The  inflannnation  begins  with  a  chill  and  proceeds 
with  intense  septic  fever.  The  local  pain  may  be  so  slight  as  to  be  over- 
looked, or  so  intense  as  to  suggest  acute  cholecystitis,  stomach  ulcer,  etc. 
The  urine  may  he  entirely  free  from-  pus  and  bacteria,  though  it  is 
almost  always  purulent,  sometimes  bloody. 

The  sepsis  is  often  hyperacute,  carrying  ott"  the  patient  in  from  three 
to  fourteen  days. 

Diagnosis — Intense  sepsis  is  always  the  prominent  symptom.  If 
the  urine  is  clear  the  infection  is  almost  invarial)ly  misinterpreted.  If 
the  pain  is  intense,  it  is  usually  referred  to  the  hypochondriac  or  epi- 
gastric region  and  attributed  to  gastric  or  duodenal  ulcer,  acute  chole- 
cystitis, acute  pancreatitis,  or  acute  hepatitis.  But  the  diagnosis  is 
readily  made  by  renal  ballottement,  which  always  elicits  costo-vertebral 
tenderness ;  urinalysis,  which  almost  invariably  discloses  pus,  and  ureter 
catheterism,  which  establishes  the  deficiency  of  one  kidney  and  the  in- 
tegrity of  the  other. 

RENAL    INFECTIONS    IN    CHILDHOOD 

Of  late  years  attention  has  been  called  fo  the  spontaneous  urinary 
intcctions  of  infancv  and  childhood.^      The  colon  bacillus  is  the  usual 


*  Thompson,  Scot.  Med.  and  Surg.  Jour.,  July,  1902;  Mellin,  Jour.  d.  Kinderheilk., 
1!>03,  No.  1;  Hartwig,  Berl.  klin.  Wochenschr.,  Novomhcr  30,  1903;  Zahorski,  St.  Louis 
Courier  of  Med.,  February,  1907;  Valagus«?,  II  Polyrlinico,  March,  1907;  Laiigstein, 
Tiicrap.  Monatsh.,  May,  1907;  Fischer,  Arddves  of  Pcdiat.,  June,  1907;  Box,  Lancet, 
January,  1908. 
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cause,  l.ocal  causes^  such  as  rclciiliou,  stone,  niid  lmii<ir,  arc  rare.  Tlic 
infection  is  unicli  more  connnou  in  uirls  than  in  hovs,  and  tiie  haclcria, 
apparcnilv,  in  many  iiisiances,  reach  tiie  urinai'v  (ii-iians  l)y  way  of  the 
urethra,  ('hihh-en  under  five  years  of  aiic  seeiu  iiioi-e  vulueral)le  tliau 
those  beyond  this  aiix;.  The  lesion  is  sonietiines  s])okeu  of  as  a  cystitis, 
but  pyclo-ne])hritis  is  surely  coinnioner. 

The  clinical  types  are  two — the  uriiuiry  and  Ihe  se]itic. 

The  urinary  tyjie  is  a  hacteriuria  or  pyuria  with  snl)jective  synip 
tonis  few  or  absent.  The  se[)tic  ty})e  runs  an  active  course.  Pyelo- 
nephritis and  nudaria  are  said  to  be  the  only  ubscui'e  maladies  likely  to 
cause  repeated  chills  in  infants. 

Dio'estive  syn)i)toins,  such  as  diarrhea  and  voniiliuii;,  arc  connnou. 
Incontinence  of  urine  is  not  rare  and  has  been  su,i>ii-ested  as  one  of  tlu; 
etiological  factors.     Painful  urination  and  nnud  colic  occur. 

Examination  of  the  urine  establishes  the  diagnosis.  If  there  is  fever 
the  affected  kidney  is  sensitive  to  pressure. 

RENAL  INFECTIONS  IN  PREGNANCY 

Pressure  of  the  gravid  uterus  upon  the  ureter  causes  renal  I'el  Mitiou 
and  renders  the  pregnant  woman  peculiarly  liable  to  renal  infection. 
The  inflammation  is  usually  unilateral,  the  right  kidney  tlu;  one  af- 
fected. Swift  ^  has  collected  41  cases,  of  which  ol  were  in  the  right 
kidney.  Albeck  ~  has  collected  52  cases  (14-  ])er  cent  of  .'5!>2  jiatients 
examined)  appearing  between  the  fifth  and  the  tenth  month  in  in- 
creasing frequency  (2  cases  in  the  fifth,  then  4,  1),  S,  11,  and  IS).  The 
colon  bacillus  ])redominates  (T(!  out  of  !>2  cases). 

If  afebrile,  the  albuminuria  is  notecl,  the  bacillnria  oi-  pyuria  over- 
looked, and  the  case  mistaken  for  ])uei'])eral  ne])hritis.  If  febrile,  it  nuiy 
be  mistaken  for  typhoid,  or  if  ])ost])artum,  for  sepsis.  Ibit  often  there 
is  considerable  ])ain  in  the  side,  which  may  lead  to  the  diagnosis  of  sal- 
pingitis or  a])pendicitis. 

The  readiest  f<irmula  of  diagnosis  is  that  sugex^sted  by  C'ragin:  if 
there  is  albuminui-ia  or  fever  alter  tiu'  tiiii'd  month  of  pi'cgnancy,  exam- 
ine the  urine  obtained  by  catheter  for  pus  and  bacteria. 

The  literature  has  been  reviewed   by    Kupannei'.'' 

PROGNOSIS    OF    RENAL    INFECTION 

As  to  prognosis,  the  various  sui'gical  intlammat  ions  of  the  kidney 
have  been  dealt  with  sej)aralely.     Dealing  with  them  collectively,  we  may 

'  Boston  Mrd.  and  Simj.  Jour.,  Fcl)niarv  21,  ]'.I07. 

-  ZeiLsclir.  f.  (Ich.  u.  Gi/n.,  1907,  No.  ^. 

^  Milnch.  nied.  Wochenschr.,  January  30,  I'JOG. 
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saj  that  the  iirogiiosis  dcjxiuds  iipon  the  damage  done  to  the  kidney  tis- 
sue (a)  by  the  bacterial  infiamniation,  and  (b)  by  the  interstitial 
nephritis.  When  an  acute  catarrhal  pyclo-nephritis  is  cnred,  the  casts 
and  albnniin  disappear  from  the  nrine  after  a  few  months,  and  no  sign 
of  the  inflammation  remains.  With  chronic  catarrhal  pyelo-nephritis 
tlie  case  is  different.  While  this  inflammation  does  not  directly  threaten 
life,  and  while  the  bacteria  may  usually  be  driven  from  the  kidney  by  a 
prolonged  course  of  suitable  treatment,  the  interstitial  sclerosis  remains, 
and  the  kidneys  never  return  to  a  normal  state.  Whether  this  sclerosis 
continues  stationary  after  its  bacterial  cause  has  been  eliminated,  or 
whether  it  progresses  slowly  after  the  fashion  of  the  medical  chronic  in- 
terstitial nephritis,  I  cannot  say. 

When  there  is  actual  suppuration  in  the  kidney  substance,  whether 
the  condition  be  a  suppurating  pyelo-nephritis,  a  pyonephrosis,  or  an 
abscess  of  the  kidney  substance,  the  prospect  is  still  less  encouraging. 
The  patient  often  escapes  with  his  life,  and  the  suppuration  may  be  con- 
trolled by  appropriate  measures,  but  in  many  instances  the  resultant 
catarrhal  pyelo-nephritis  cannot  be  entirely  conquered ;  and  even  if  it  is, 
the  kidney  is  always  left  badly  scarred.  But  one  of  the  most  striking 
features  of  renal  pathology  is  compensatory  hypertrophy  of  the  kidney. 
Not  only  will  one  kidney  do  the  work  of  two  after  nephrectomy,  but  the 
merest  shell  of  a  kidney,  the  dense  fibrous  sac  of  a  pyonephrosis  in  which 
the  naked  eye  detects  no  secreting  structure  whatever,  is  still  a  func- 
tionating organ.  Its  power  of  excreting  solids  may  be  much  diminished, 
but  its  capacity  for  transmitting  water  is  practically  unimpaired. 

Whether  such  an  organ  is  worth  preserving  dej^ends  upon  the  in- 
tegi'ity  of  its  fellow. 


CIIAPTEK    XXXV 

TREATMENT    OF   RENAL   INFECTIONS 

Undek  this  title  we  may  consider: 
Prophylaxis. 
Treatment  of  Infection  without  Ivetention  or  Sepsis 

by  Medication. 

by  Pelvic  Lavage. 

by  Operation. 
Treatment  of  Infection  Complicating  lietentiou. 
Treatment  of  Infection  with  Sepsis. 

Urethral  Chill. 

Urinary  Septicemia. 

Pyelo-nepbritis. 

Pyonephrosis. 

Focal  Suppurative  Xephritis. 

PROPHYLAXIS 

All  ascending  infect'um  of  the  kidney  nuiy  be  prevented  by  prompt 
and  efficient  treatment  of  the  cause  of  retention,  be  it  stricture,  prostate, 
or  what  not.  Descending  infections  do  not  so  readily  lend  themselves  to 
prophylaxis;  yet  it  is  often  possible  to  nip  acute  puerperal  or  typhoid 
pyelo-nephritis  in  the  bud,  if  the  possibility  of  this  renal  infection  is 
borne  in  mind.  The  operative  prevention  of  calculous  pyelo-nephritis 
does  not  concern  ns  here. 

The  condition  of  the  bowels  is  of  the  utmost  importance  in  the  pre- 
vention of  infection  of  the  kidneys.  The  bacillus  coli  is  tlie  infective 
agent  in  almost  every  case  of  descending  renal  infection.  This  bacillus 
reaches  the  general  circulation  from  the  intestine  only  when  the  bowels 
are  constipated  or  otherwise  diseased,  and  is  excreted  from  the  general 
circulation  throngh  the  kidneys.  Hence,  as  long  as  the  regular  daily 
movements  of  the  bowels  iwe,  uninterru])ted  lher(>  np])ears  to  be  little 
danger  of  spontaneous  infection.  It  is  intestinal  stagnation  tliat  a]> 
plies  the  spark. 

Hence,  renal  inflaninuitions  are  preventable  in  two  ways:  The  re- 
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lent  ion  tlial  })r(>parcs  the  kidney  for  infection  and  the  intestinal  stagna- 
tion that  snpplies  the  infectious  agent  may  both  he  j)revcnted. 

During  typhoid,  li(>xaniethyh'nainin  may  be  administered  as  a  propli- 
ylactie  of  biliary  cah'uli  as  well  as  of  urinary  infection.  Its  admin- 
istration dnring  scarlatina  has  been  advised  in  order  to  minimize  the 
prospect  of  snbseqnent  nephritis. 

TREATMENT    OF    UNCOMPLICATED    INFECTION 

The  treatment  of  pyelitis  or  pyelo-nephritis  not  due  to  stone,  tu- 
bercle, or  retention,  and  not  complicated  by  sepsis,  is  conducted  in  the 
following  maimer : 

Medication. — Administration  of  hexamethylenamin,  or,  if  this 
irritates,  of  one  of  its  siibstitutes,  is  begam  at  a  low  dose  and  gradually 
increased  in  the  mamier  already  described  (p.  343).  At  the  same  time 
the  patient  is  encouraged  to  drink  all  the  water  he  can,  up  to  the  point 
of  urinating  about  eight  times  a  day.  The  i)rogress  of  the  case  is  noted 
by  the  aid  of  centrifuge  and  microscope. 

Under  such  a  course  mild  infections  due  to  pyogenic  cocci  are 
likely  to  subside  rapidly ;  but  coli  infections  are  much  more  obstinate. 
In  any  case  the  pus  in  the  urine  is  likely  to  be  reduced  to  a  mere  haze. 

If  this  treatment  clears  the  urine  it  should  be  continued  several  weeks 
thereafter.  If  it  fails,  the  patient  has  the  choice  of  continuing  the  uri- 
nary antiseptic,  submitting  to  renal  lavage,  or  doing  nothing.  The  first 
alternative  should  be  chosen  if  there  is  any  tendency  to  acute  outbreaks 
of  intlannnation,  until  this  is  controlled. 

Pelvic  Lavage. —The  question  whether  or  not  to  irrigate  the  renal 
pelvis  arises  when  general  medication  has  failed.  Unfortunately,  the 
very  cases  that  do  best  under  lavage  are  the  very  ones  that  are  most 
amenable  to  general  medication.  Chronic  and  severe  cases,  and  es- 
pecially coli  infections,  are  rebellious  to  local  as  well  as  to  general  anti- 
sepsis. Yet  in  selected  cases,  when  the  necessary  instrumentation  is  well 
borne,  it  is  proper  to  irrigate  the  renal  pelvis.^ 

The  technic  of  the  operation  is  the  following:  The  ureter  is  cathe- 
terized,  the  catheter,  if  possible,  introduced  into  the  pelvis.  The  pelvis 
is  then  slowly  filled  with  an  antiseptic  solution,  and  this  is  permitted  to 
escape  through  the  ureter  catheter,  which  is  then  withdrav\ai.  The  in- 
jection is  made  by  means  of  a  10-c.c.  hypodermic  syringe  (antitoxin 
syringe)  to  which  is  attached  a  needle  that  fits  snugly  into  the  ureter 
catheter. 

*  Recent  contributions  to  this  study  are:  Ayres,  Internal.  Jour,  of  Surgert/,  May, 
VMM-  Kelly,  Med.  Record,  April  8,  1905;  Eaton,  Calif.  State  Jour,  of  Medicine,  March, 
1V)07;  Garceau,  Jour,  of  tlie  Amer.  Med.  Assoc,  January  23,  1909. 
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The  solutions  coniiiioiily  oiiiployed  i\n\  silver  nilrjite  (1  :  1,000  up  to 
1:  200),  protargol  (1  :  r)00  up  to  2  p(>r  eeiit),  and  argyrol  (up  to  satura- 
tion),    lujeetions  are  rejjeated  once  or  twice  a  week. 

Operation. — If  general  uiedication  and  jjelvic  lavage  both  fail,  the 
patient  must  be  content  to  jiut  u])  with  his  renal  infection,  unless  he  is 
willing  to  attempt  operative  relief. 

To  do  nothing  is  usually  preferable.  The  patient  with  catarrhal 
pyelo-nephritis,  or  with  a  controlled  su])pur;ilive  ])rocess,  may  live  quite 
indefinitely.  I  know^  one  patient  who  has  lived  in  this  condition  for 
fifty  years,  another  more  than  forty  years,  another  twenty,  and  nniny 
others  for  shorter  periods. 

0})eration,  on  the  other  hand,  offers  a  somewhat  uncertain  ]irosp(!ct. 
Exploratory  nephrotomy  u]:)on  a  pyelo-nejihritic  kidney,  su})posedly  cal- 
culous, has  often  failed  to  relieve  the  stone,  but  succeeded  in  relieving 
the  pyelo-ne])hritis.  This  end  is  accom])lished  (often  unwittingly) 
either  by  relieving  retention  due  to  slight  adhesions  about  the  renal  jiel- 
vis  or  by  relieving  kidney  tension.  If  operation  is  undertaken,  therefore, 
it  should  be  with  the  deliberate  intention  of  freeing  the  renal  pelvis, 
decapsulating  the  kidney,  and,  if  necessary,  })erforming  n(>pliro])exy. 
]S"ei)hrotomy  should  not  be  performed  unless  required  in  the  search  for 
stone. 

But  this  operation  affords  no  satisfactory  promise  of  cure,  and 
should  be  undertaken  only  under  exceptional  circumstances. 

The  Effect  of  Decapsulation  upon  the  Kidney The  disappearance  of 

albuminui-ia  after  an  ojx'ralion  ])('rf(irni('(l  for  surgical  disease  of  the  kid- 
ney has  Ijeen  noted  by  various  authors,  and  is  not  a  very  nnconnnon  ex- 
perience. 1  have  encountered  several  such  cases  in  which  the  operations 
of  nephro-lithotomy,  ne|)hropexy,  and  nephrotomy  for  su])purative  jjyelo- 
nephritis  have  resulted  not  only  in  the  cure  of  the  surgical  condition,  but 
also  in  the  a]iparent  restitutio  ad  intc(jru)ii  of  the  affected  organ.  In  1!>01 
J)r.  Edebohls,^  having  observed  these  facts  in  a  nundoer  of  nephropexies, 
conceived  the  idea  of  aiding  the  return  to  n<irmal  of  the  kidney  by  strip- 
ping from  it  its  fibrous  capsule,  (m  the  theory  that  tension  would  thus 
be  relieved  and  that  the  new  capsule  formed  from  the  cellular  tissue 
about  the  kidney  might  prove  more  vascular  than  the  old,  and  thus  sup- 
ply more  blood  to  the  kidney. 

Following  out  this  theory,  at  first  chiefiy  upon  cases  of  aibuminui-ia 
due  to  nephroptosis,  later  u])on  all  kinds  of  albuminurics,  Edebohls  - 
reported,  in  1903,  51  cases,  of  which  14  per  cent  died,  44  per  cent  im- 
proved, and  14  ])er  cent  were  definitely  cured.  But,  in  the  meanwhile, 
Rovsins;,^  bv  a  series  of  careful  investigations,  demonstrated  that  bac- 


•  Med.  Record,    1901,  Ix,  690.  '  Ibid.,  1903,  Ixiii,  481. 

3  "Mitteil.  aus  d.  Grenzgebiet.  d.  Med.  u.  Chir.,"  1902,  x,  288. 
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terial  uei)lii'itis  (i.e.,  catiin-Iinl  pyelo-nepliritis),  or  nephritis  causing 
renal  pain  or  lieuiatnria,  could  be  cured  by  ne])lirotomy  with  decapsula- 
tion, but  that  true  Eriglit's  disetise,  nonsurgical  nephritis,  could  not  be 
so  cured. 

Experiments  upon  dogs,  rablnts,  and  cats  have  shown  that  the  cap- 
sule of  scar  tissue  formed  after  decapsulation,  although  more  vascular 
at  iirst,  soon  develops  into  a  fibrous  layer  closely  resembling  the  original 
capsule,  and  is,  if  anvthing,  more  closely  adherent  to  the  kidney.  Au- 
tops}'  reports  are  few  and  conflicting,  but  in  the  main  confirm  this  view. 
At  present  the  clinical  findings,  which  have  accumulated  to  a  consid- 
erable number,  form  a  safer  guide.  Suker  -^  investigated  19  decapsula- 
tions for  chronic  interstitial  (17)  and  diffuse  (2)  nephritis  with  ocular 
complications.  Of  these  (excluding  2  cases)  6  died  in  a  few  days,  10 
more  died  within  the  year  (94  per  cent  total  mortality),  and  1  is  alive, 
"  improved,"  at  the  end  of  a  year.  Elliott  ^  collected  112  reported  de- 
capsulations, among  which  29  cases  of  nejjhroptosis,  with  albuminuria, 
operated  upon  by  nephropexy  with  or  without  decapsulation,  almost  all 
did  well.  His  79  cases  of  medical  nephritis  show  36  deaths,  14  unim- 
proved, 26  improved.  Unfortunately,  most  of  the  cases  were  last  re- 
ported within  six  months  after  operation.  Improvement  for  this  brief 
space  is  doubtless  due  to  the  relief  of  congestion.  Indeed,  the  benefit 
derived  from  decapsidation  is  apparently  due  solely  to  this  relief  of  con- 
gestion, not  to  any  permanent  change  in  the  blood  supply. 

Edebohls  ^  has  operated  upon  102  cases  and  observed  the  survivors 
for  at  least  fifteen  months.  Of  these,  11  died  as  a  result  of  operation, 
29  more  of  chronic  nephritis,  and  10  more  from  other  causes.  Of  the 
53  survivors,  Edebohls  estimates  11  as  improved,  33  as  cured.  Ede- 
bohls's  definition  of  a  cure  is  the  absence  of  symptoms  of  nephritis  and 
the  production  of  entirely  normal  urine  for  six  months.  That  only  18 
of  these  patients  were  "  cured  "  within  a  year  of  the  time  of  operation 
probably  shows,  contrary  to  Edebohls's  opinion,  how  independent  of 
operation  these  so-called  cures  are. 

It  is  the  consensus  of  opinion  that  decapsulation  may  be  beneficial 
to  the  acutely  congested  kidney,  whether  the  congestion  be  bacterial  or 
toxic,  but  that  it  is  of  no  service  in  chronic  nephritis. 

TREATMENT   OF   INFECTION    COMPLICATING    RETENTION 

The  treatment  of  infected  hydronephrosis  is  detailed  in  the  chapter 
on  Hydronephrosis,  that  of  pyonephrosis  below. 

'  Jour,  nf  tfir  Amrr.  Med.  Assoc,  1904,  xlii,  .5.S0. 

2  A.  )'.  Mi<l.  ./oitr.,  ]<)()4,  Ixxix,  107S. 

3  Jour,  o]  the  .[mcr.  Med.  Assoc.,  WAY.),  Hi,  I'.lo. 
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TREATMENT    OF    URINARY    SEPTICEMIA 

Urethral  Chill. — The  host  trearincnt  foi-  urt'tliral  chill  is  proph- 
yhixis.     The  five  essentials  of  ])i'()])liylaxis  are: 

1.  Gentleness  in  niani])nlation. 

2.  Irrigation  of  the  urethra  and  hla(](l(M"  at  the  end  of  evei'v  im- 
portant uretln-al  o])eration. 

3.  Efficient  drainage — aeeordins;  to  the  natnre  of  the  ease. 

4.  Urinary  aiitise])sis  and  dilution,  and 

5.  Stimulation  of  the  kidneys  and  other  eniunetories. 
Antisepsis  and  irriaation  are  achieved  hy  local  washings  and,  at  the 

same  time,  by  rendering-  the  natural  irrigating  fluid — the  urine — as  un- 
ii-ritating,  as  plentiful,  and  as  antiseptic  as  possible.  Copious  draughts 
of  diuretic  mineral  waters,  and  the  administration  of  hexamethylenamin 
(0.5  to  1.5  grams  i.  t.  d.),  or  salol  (2  to  3  grams  a  day  in  divided  doses), 
fulfill  this  latter  indication,  while  drainage  is  established  according 
to  the  requirements  of  the  case.  The  final  requisite  is  fulfilled  by  the 
diuretic  mineral  waters  and  hexamethylenamin  ( a  valuable  renal  stimu- 
lant), together  with  a  warm  bath  and  a  cathartic  before  any  ojjeration 
U})on  the  urinary  tract. 

Practically  s])eaking,  therefore,  the  ])atient  must  lie  pre])ared  for 
every  fornuil  operation  upon  his  urinary  organs  by  a  course  of  two  days' 
administration  of  hexamethylenamin  (0.5  gram  t.  i.d.)  and  a  diuretic 
water,  a  warm  bath,  and  a  cathartic,  and,  if  there  is  cystitis,  some  at- 
tem})t  must  be  nuule  by  daily  irrigations  of  the  bladder  to  render  his 
urine  as  sweet  as  possible ;  while,  if  the  patient  threatens  to  become  sep- 
tic or  uremic,  the  same  course  of  treatment  is  to  l^e  institut(Ml,  and  drain- 
age established,  if  necessary,  through  the  loin,  the  perineum,  or  the 
retained  catheter.  Quiet  and  rest  in  bed  are  beneficial.  Anesthesia 
has  no  eftect  on  urethral  chill,  except  in  so  fai"  as  ether  is  a  tax  on 
damaged  kidneys,  and  cocain  more  t<ixic  in  the  dce]i  urethra  than  else- 
where. 

For  urethral  cliill,  when  it  ha-;  once  set  in,  I'cst  in  bed,  a  hot  foot- 
batli,  fluid  diet,  and  urinai'y  dilution  and  antisepsis  usually  suffice;  but 
if  the  attack  is  a  rapidly  perniciftus  one,  morphin,  hot-air  baths,  the  hot 
pack,  stimulants,  and  cu])s  to  the  loins  constitute  the  treatment.  The 
sodio-salicylate  of  theol)romin  seems  to  be  of  service  only  in  chi-onic 
cases.  The  benefit  of  venesection  and  infusion  in  uremia  must  not  be 
lost  sight  of. 

Urinary  Septicemia.— The  treatment  of  ui-inary  septicemia,  in 
whatever  form,  is  conducted  along  tlie  same  general  lines.  Retention  and 
suppuration  are  to  be  relieved  by  drainage  (catheterization,  urethrot- 
omy, cystotoray,  or  nephrotomy),  irrigation,  and  the  administration  of 
urinary  antisej)tics,  wliile  the  ])atient's  vitality  is  re('nforced  by  rest  in 
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bed  !iii<l  stimnliints,  his  toxemia  eoinl)iite<l  l)y  diuresis,  catharsis,  and 
dia|)Ii(>resis,  and  his  symptoms  aj)|)r()i)riat('l_v  relieved.  Ilexamethylen- 
amin  (or  sah»l),  dinretic  waters,  saline  infiision,  saline  eathai-tics,  nitro- 
glveerin,  and  stryehnin  form  the  hasis  of  treatment,  while  drainage  is 
afforded  aeeording  to  the  reqnirements  of  the  case. 

It  is  impossible  to  particnlarize  beyond  this.  The  methods  by 
which  drainage  shonld  be  obtained  are  discnssed  nnder  the  various  ap- 
ju'opriate  sections.  This  mnch  may  l)e  said,  however,  that,  while  the 
existence  of  nrinary  septicemia  is  evidence  of  retention  and  absorption 
of  bacterial  toxins  through  the  kidneys,  the  retention  to  which  the  in- 
fection is  attributable  often  occurs  in  the  urethra  or  prostate,  and  hence, 
to  relieve  renal  retention  and  suppuration  in  such  cases,  it  is  the  bladder, 
and  not  the  kidney,  that  must  be  drained. 

Suppurative  Pyelo-nephritis  Causing  Sepsis. — The  inflamed 
kidney  may  be  considered  an  abscess  cavity.  What  it  requires  is  drain- 
age and  irrigation  with  an  antiseptic  fluid. 

Suppurative  pyelo-nephritis  (not  calculous  or  tubercular)  may  some- 
times be  relieved  by  the  same  indirect  method  of  drainage  that  applies 
to  catarrhal  inflammations.  Thus  a  surgical  kidney  due  to  cystitis  from 
prostatic  retention  may  usually  be  cured  by  draining  the  bladder.  In 
such  cases  the  restored  equilibrium  of  urinary  pressure  permits  the  pus 
to  drain  freely.  But  often  enough  vesical  drainage  does  not  suffice.  The 
pelvis  is  so  pouched  or  the  renal  substance  so  inflamed  that  the  kidney 
itself  must  be  drained  by  nephrotomy. 

The  proper  treatment  of  ascending  pyelo-nephritis  is  therefore  first 
relief  of  the  cause  of  infection;  second,  urinary  antisepsis  and  diuresis; 
third  (if  necessary),  nephrotomy.  If  nephrotomy  fails  to  relieve  the 
sepsis,  secondary  nephrectomy  must  be  performed. 

If  the  pyelo-nephritis  is  descending  the  treatment  is  the  same,  less 
the  treatment  of  the  lower  urinary  tract. 

Pyonephrosis. — Whether  the  pyonephrosis  be  intermittent  or  con- 
stant, tlie  ])yone})hrotic  kidney  must  be  regarded  as  an  abscess  requir- 
ing drainage.  This  drainage  may  sometimes  be  ])rovidi'd  by  relief 
of  ureteral  or  urethral  obstruction,  exceptionally  by  ureter  catheter- 
ism.  But,  as  a  ride,  the  patient  comes  to  the  surgeon  in  an  acute 
septic  condition,  recpiiring  innnediate  direct  surgical  attack  upon  the 
kidney. 

Before  operation  every  effort  should  be  made  by  means  of  functional 
renal  diagnosis  to  establish  the  presence  and  functional  capacity  of  the 
opposite  kidney.  Tf  this  opjjosite  kidney  is  functionally  competent  the 
l)yonephrosis  may  be  attacked  either  by  nephrotomy  or  by  nephrectomy; 
if  not,  only  nephrotomy  may  be  contemplated. 

One  hears  mnch  discussion  on  the  comjjarative  merits  of  nophroiomy 
and  ncphrccLouuj  in  the  treatment  of  suppurating  kidney.     Inasnnich  as 
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the  qiiosilinii  cnii  iic\cr  lie  decided  diie  w;iy  or  the  (dlier  I'oi-  ;dl  cases,  the 
discussion  will  don ht less  coiit  iiiue.  Hnt  the  cssenc(!  of  the  matter  is  this  : 
it"  a(le<}uate  ureteral  drainaii'e  can  lie  estahlished  iK^plirolouiy  sulHces. 
jNTephrcctoniy  is  retpiii'ed  when  the  kidney  is  so  })i»ucliei|  that  the  ui'ino 
and  pus  cannot  he  made  to  drain  ctHeiently  thronii,h  the  ureter,  or  when 
its  sn})puration  will  do  the  patient  more  harm  than  its  secretion  will  do 
him  good. 

Nephrectomy  may  be  primary  or  secondary.  There  are  advantages 
on  each  side.  For  secondary  nephrectomy  it  is  claimed  that  it  exposes 
the  patient  to  a  severe  shock — which  nephrectomy  always  does — only 
when  he  has  been  given  the  opportnnity  to  rally  from  his  septicemia  by 
a  palliative  uephrotoniy.  On  the  other  hand,  it  is  nrged  that  secondary 
nephrectomy,  on  account  of  the  adhesions  formed  after  ne[)hr(itomy,  is 
far  more  difficult  and  dangerous  than  i)rimary  nephrectomy.  IJoth  con- 
tentions are  just,  and,  in  order  to  reconcile  the  opposing  views,  it  has 
been  suggested  that  secondary  ne])hrectomy  l)e  performed  after  the  pa- 
tient has  somewhat  recovered  from  his  sepsis,  but  before  dense  adhe- 
sions can  form.  So  long  as  any  mortality  remains  to  (utlicr  operation, 
there  will  be  a  difference  of  opinion  in  this  matter.  IJut  it  is  generally 
conceded  that — 

1.  If  the  patient  is  gravely  septic  or  uremic,  it  is  safest  to  perform 
rapid  nephrectomy. 

'1.  Jf  the  general  condition  is  good,  every  eifort  should  be  made  to 
reestablish  uretei'al  drainage,  and  the  kidney  should  be  removed  only 
(a)  when  it  is  ob\'ious  that  ureteral  drainage  can  never  lie  re('stal)lished, 
or  {!))  wdien  the  sujjpurating  cavity  is  so  large  and  the  remaining  renal 
tissue  so  slight  that  it  does  not  appear  possible  for  the  cavity  to  close 
down  without  subjecting  the  patient  to  a  prolonged  course  of  suppura- 
tion, for  which  the  possession  of  an  extremely  disabled  kidney  would 
never  com])ensate. 

3.  If,  for  any  reason,  ureteral  drainage  is  doulitful,  the  ])atient 
should  be  given  the  beneiit  of  this  doubt,  and  ne])hrectouiy  ])ost])()iied 
until  the  ])ei'sistent  bnnbar  sinus  has  shown  that  the  re('stablishment  of 
uretei'al  di-ainage  is  not  to  be  exjK'cted. 

4.  A'ei)hi-ectouiy,  ])rinuirv  or  secondary,  should  not  l)e  tliought  of 
until  it  is  proved  that  the  opjwsitc  kidney  is  ca])able  of  sui)))orting  life. 

Such  are  the  general  rules  tliat  must  gui<le  the  surgeon. 

Focal  Suppurative  Nephritis. — Since  lb-ewer  '  has  shown  that 
focal  suppurative  nephritis  is  almost  always  unilatei-al  at  tirst,  and 
since  his  exjx'rience  has  heen  su])])orted  by  that  of  other  surgeons  to  the 
effect  that  the  multijile  sejitic  foci  can  rarely  be  drained  successfully  by 
nephrotomy,  the  treatment  of  this  condition  manifestly  consists  in  estab- 

'  "Surgery,  flyn.,  and  01)stot./'  lOOO,  ii,  4S5. 
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lisliiui;'    tlic    ('(>iii]H'leiK'C    of    llu'    opposite    kidiicv    iiiid    prompt    ])i'iiiiarv 
iK'plirc'ctoniv. 

One  should  not  be  niislod  by  the  occasional  reports  of  successful 
partial  nephrectomy  or  nephrotomy  for  this  condition.  Only  the  expert 
can  afford  to  make  any  exceptions  to  this  rule  calling  for  immediate 
nephrectomy  as  the  treatment  of  focal  suppurative  nephritis. 


CHAPTER    XXXVI 

PERTNEPHKITIC    EXTRAVASATIONS    AXD    INFLAMMATIONS— 

EENAL   FISTULA 

EXTRAVASATION 

The  extravasation  of  feces  from  the  intestine  or  of  air  from  the  Inng 
or  bowel  into  the  perirenal  tissues  is  an  unimportant  plienomenon  some- 
times associated  with  grave  visceral  lesions. 

Effusions  of  urine  and  hlood  are  more  frequent,  and,  since  the  source 
of  the  blood  is  usually  the  kidney,  they  often  occur  together. 

The  extravasation  consists  of  blood  alone  if  it  results  from  an  in- 
jury to  the  renal  artery  or  to  the  renal  parenchyma  without  aifecting 
the  pelvis  or  the  ureter.  (Bilateral  retroperitoneal  hematoma  may  also 
result  from  ruptuini  of  an  aortic  aneurysm.)  If  botli  the  kidney  and  its 
pelvis  are  torn  a  uro hematoma  results,  the  blood  preponderating  at  first 
(unless  the  kidney  is  hydronephrotic),  the  urine  later;  or  rather,  a 
lundjar  tumor  appearing  immediately  after  an  injury  to  the  loin  and 
rapidly  increasing  in  size  during  the  first  twenty-four  hours  is  a  hema- 
toma;  wdiile  urinary  extravasation  (unless  preceded  by  hematoma) 
produces  a  slowly  growing  tumor,  which  may  not  be  noticed  until  some 
weeks  after  the  infliction  of  the  injury.  Occasionally  the  lesion  in  the 
pelvis  or  ureter  is  so  small,  and  the  escape  of  urine  so  gradual,  that 
the  cellular  tissue  forms  a  tense  sac  about  the  fluid.  The  name  traumatic 
hydronephrosis  has  been  given  to  this  condition,  in  spite  of  the  fact  that 
there  is  no  true  dilatation  of  the  renal  pelvis.  True  traumatic  liydro- 
nephrosis  results  fi-oni  cicatricial  stricture  of  an  injured  nret(>r,  and  is 
excessively  rare.  Sollers  (Rattier-^)  and  Pye  Smith  (Morris)  have  re- 
ported authentic  cases.  In  Mannasse's  case  (Rattier,  Obs.  XXIV)  a 
pseudo-hydronephrosis  appeared  eighteen  months  after  injury. 

Course. — The  eft'usion  spreads  as  long  as  hemorrhage  or  urinary 
leakage  continues.  As  the  perineal  fascia  is  usually  uuinjurcd,  the  ex- 
travasation forms  an  elastic  swelling  filling  the  loin.  Thence  it  may 
extend  downward  to  the  inguinal  region,  the  pelvis,  and  thigh ;  but  this 
is  exceptional. 

If  the  extravasation  is  hemorrhagic,  it  is  likely  to  remain  aseptic  and 

'  "Des  epanchcmciits  uriiieux  d'origiiie  renale, "  Paris,  1899,  p.  17. 
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to  become  a  Mood  cvsl,  witli  uriiiiioiis  oi-  serous  ('onlciits,  if  it  is  too  larc;e 
to  be  absorbed.  Hut  when  the  tuiiioi'  is  a  iirctlK-matoiiia,  as  is  usually 
the  case,  the  danger  of  infection  is  great,  not  so  much  from  the  urine 
itself — since  this  fluid  is  ])robal)ly  aseptic — but  by  the  bacteria  habitu- 
ally passed  through  the  urinary  channels  without  finding  any  lodgment, 
hut  which  find  ideal  cnudilious  for  their  proliferation  in  so  excellent  a 
culture  medium  as  is  tui'ined  by  the  mixed  blood  and  nrine.  Suppura- 
tion with  secoudar}-  periut!phritic  abscess  is  the  nsnal  outcome. 

Treatment — The  proper  treatment  of  perinephritic  extravasation,  be 
it  hematoma  or  urohematoma,  is  incision,  exploration,  and  drainage,  for 
the  purpose  of  (a)  ])re venting  suppuration,  (b)  suturing  large  rents  in 
the  kidney  or  its  jwlvis,  and  (c)  removing  any  ureteral  kink,  valve,  ob- 
struction, or  stricture  in  order  to  reestablish  the  urinary  flow  through 
the  natural  passages.  Therefore  it  is  especially  important  to  investigate 
the  condition  of  the  pelvis  and  ureter. 

PERINEPHRITIS    AND    PERINEPHRITIC    ABSCESS 

Perinephritis  is  an  inflannnation  of  the  fatty  fibrous  envelope  of  the 
kidney.     It  is  encountered  under  three  forms:   (1)   Suppurating  peri- 


FiG.  75. — Perinkphritis  (Morris.)  Dense  fibro-lipomat.ous  p(^riiiei)hriti.s  due  to  intrarcnal 
suppuration.  The  probe  shows  a  fist  ula,  tlirough  which  tlie  suppuration  has  extended 
to  the  perirenal  tissue  in  spite  of  the  protective  iiiflaniniation. 
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lU'plii'il  is,   (2)    tiliM>-l  i|i<>iii;il<)ns   |)criiic|iliril  is,   .'iiid    (''))    sclci'dt  ic   [irriiic- 
pliritis.     Tlic  (\V()  hitler  varictii's  may  Ix-  (lisniisscd  witii  a  \v<ir(|. 

FlBRO-TJPO^rATOUS    AND    ScLEROTH)    Pj;RI  N  KI'II  RITIS 

Each  of  these  allied  processes  is  a  ])votective  intiaiiiiiiation  of  tlie 
perirenal  fat  secondary  to  sii])])urative  infiamination  of  the  kidney 
itself.  When  the  fatty  ca])sule  is  found  contracted  and  condenscnl,  as  it 
were,  into  a  solid  mass  of  tirni  fat  bonnd  to  the  kidney  by  dense  bands  of 
fibrous  tissue^  the  intlannnation  is  termed  fibro-lipomatous;  when  tlie 
fat  is  entirely  re])lace(l  by  fibrous  tissu(>  the  term  sclerotic  is  used.  In 
each  instance  the  reaction  in  the  |)erinepliritic  tissue  is  a  chronic  fibrosis 
aroused  by  long-continued  su])])uration  within  the  kidney.  If  the  renal 
inflannnation  is  chiefiy  confined  to  the  ^xdvis,  the  perirenal  reaction 
manifests  itself  by  the  accumulation  of  dense  masses  of  fat  and  fibrous 
tissue  about  that  ])art  of  the  organ.  If  there  is  a  considerable  inflamma- 
tion of  the  renal  ])arenchyma,  the  whole  kidney  is  enveloped  in  the  fibro- 
lipomatous mass,  which  may  be  sutficiently  thick  to  ])roduce  a  consid- 
erable tumor  (Fig.  75). 

Suppurating  Perineptirttis — Perinepiiritic   Abscess 

Perinephritic  abscess  may  be  jirimarv  or  secondary,  simple  or  tuber- 
cular. 

Etiology — The  causes  of  perirenal  abscess  may  be  tabulated  as  fol- 
lows : 

Primary  Ahscesft — 
Traumatic — 

Infection  from  the  ki<lney. 
Infection  froui  the  wound. 
Spontaneous — 

Attributed  to  a  s])rain,  a  chill, 
or  to  general  debility. 
Secondary  Abscess — 
Of  renal  origin — 

Calculous  or  tubercular  pyelo-nephritis. 
Pyonephrosis. 
Suppurative  nephritis. 
From  other  viscera— 
Apjiendix. 
Liver. 

Gall-bladder. 
Pelvic  organs. 
Vertebrie  (often  tubercular). 
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!  Ii;i\('  ciicdiiiilcrcil  tr;nimiili('  Jihsccss,  alisccss  (]\w  1<>  calcnlniis  and 
to  tiiborcular  pvcld-neplirilis,  absct'ss  ai'ising  from  an  acute  api)en(lieitis, 
abscess  seeoiulary  to  cystotomy,  and  spontaneons  tubercular  abscess  with- 
out evident  connection  with  any  bone  or  viscus. 

Symptoms. — The  onset  of  sup])uration  is  usually  insidious,  marked  by 
irreii'ular  fever  (rarely  by  a  chill),  tenderness  over  the  kidney,  a  stiffness 
and  teu(k'ncy  to  favor  the  aft'ected  side  in  walking  or  sitting,  and  re- 
stricted extension  of  the  thigh,  without  obstruction  to  flexion.  Town- 
send  ^  has  indicated  the  possibility  of  mistaking  beginning  perinephritis 
for  hip  disease.  Even  when  perinephritis  succeeds  injury  the  history 
may  he  so  obscure  as  to  be  misleading.  A  careful  physical  examination, 
however,  will  show  that  the  seat  of  inflammation  is  the  loin,  and  not  the 
spine  or  hip. 

The  course  of  the  disease  is  that  of  a  retroperitoneal  lumbar  abscess. 
Resolution  without  the  formation  of  an  abscess  is  rare.  The  irregular 
fever  usually  continues  (it  is  often  mistaken  for  typhoid),  the  pain  and 
tenderness  in  the  loin,  the  forced  flexion  of  the  thigh  grow  more  marked, 
and  a  tumor  appears  in  the  loin. 

This  tumor  is  quite  characteristic.  The  whole  loin  is  perceptibly 
bulged  outward  and  backward,  with  less  protuberance  in  front  than  is 
the  case  when  the  tumor  is  intrarenal.  Moreover,  the  tumor  formed  by 
perirenal  abscess  is  quite  innnobile.  When  large,  fluctuation  can  be 
elicited,  and  edema  of  the  overlying  skin  may  appear. 

The  teriiwmtion  of  the  disease,  unless  subjected  to  operation,  is 
death  by  septicemia  or  by  rupture.  Kiister  records  34  cases  of  rupture 
distributed  as  follows : 

Pleura  and  bronchi 18  cases. 

Intestine    (colon)    11      '' 

Peritoneum    2      " 

Bladder,  or  bladder  and  vagina 3      " 

Morris  says:  "Compared  with  the  frequency  with  which  peri- 
nephritic  abscesses  perforate  the  colon,  the  pleura,  or  the  lung,  the  other 
forms  of  spontaneous  opening  are  rare.  Probably  it  is  not  an  exaggera- 
tion to  say  that  of  every  12  cases  which  pursue  their  own  course,  4  or  5 
open  into  the  phuiral  cavity  or  the  lung."  External  rupture  through 
tlie  loin  is  rare. 

Diagnosis — While  the  diagnosis  may  be  difficult  in  the  early  stages 
the  presence  of  leukocystosis,  the  absence  of  malarial  organisms  from  the 
blood,  and  a  negative  Widal  reaction,  will  show  that  the  fever  is  due  to 
suppuration  somewhere ;   and  tenderness  in  the  loin  suggests  the  site 

KJnnr.  Am.  Med.  ,Usoc.,  H)()4,  NovomluM- 20,  p.  1020. 
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of  suj)purati()n.  There  are  no  urinary  signs  essentially  connected  with 
this  malady. 

In  the  later  stages  the  tumor  is  ])atiiognom()ui('.  The  one  tulx-reular 
case  1  have  seen  was  unuiistakabh',  although  the  only  suhjeetiv(»  symp- 
tom was  an  inability  to  cross  the  corresponding  leg  ovcsr  the  other  with- 
out lifting  it  with  the  hand.  Yet  a  mere  iusj)ection  of  the  flank  showed 
the  presence  of  the  abscess,  which,  when  incised,  yielded  a  liter  of  pus. 

Prognosis — Sjwntaneous  cure  by  resolution,  enca})sulation,  or  ru])- 
ture  is  yvvy  rare,  and  is  never  to  be  exjiected. 

Early  operation  gives  good  residts.  The  longer  the  operation  is 
delayed  the  worse  the  prognosis. 

Treatment — The  only  treatment  for  su]>purating  perinephritis  is  in- 
cision and  drainage.  Even  when  the  case  Is  diagnosed  so  early  that  the 
presence  of  pus  is  doid)tful,  an  exploratory  incision — although  nothing 
be  found — offers  a  better  prospect  of  cure  than  any  expectant  treatment. 
Rupture  of  the  al)scess  into  the  intestine  is  no  contra-indication  to  opera- 
tion ;  it  is  rather  an  incentive,  since  the  abscess  drains  but  poorly  and 
the  admixture  of  feces  with  its  contents  is  calculated  to  add  fuel  to  the 
inflammation. 

In  operating,  the  primary  object  is  to  secure  free  drainage.  The 
usual  oblique  incision  insures  this  and  permits  thorough  ex])loration. 
As  soon  as  the  abscess  is  opened,  and  while  it  is  being  copiously  irrigated 
with  salt  solution,  the  finger  is  introduced,  aiul  with  it  the  cavity  is  care- 
fully explored  for  the  purpose  of  discovering  whether  the  abscess  arises 
from  the  kidney,  the  appendix,  or  some  other  organ.  Bimanual  palpa- 
tion may  reveal  a  diseased  kidney ;  but  the  question  as  to  whether,  in 
such  event,  nephrotomy  should  l)e  performed  immediately,  or  delayed 
until  the  perirenal  suppuration  is  reduced,  is  one  that  must  be  decided 
upon  the  merits  of  the  case,  especially  in  reference  to  the  condition  of  the 
patient,  the  severity  of  the  infection,  the  amount  of  intrarenal  suppura- 
tion, and  the  condition  of  the  opposite  kidney.  The  possibility  of  asso- 
ciated empyema  should  not  be  forgotten.  After-treatment  consists  in 
prolonged  drainage. 

RENAL    FISTULA 

Spontaneous  Fistula.  —  Spontaneons  rcnial  hstida  caused  by  the 
rupture  of  a  i)erine])hritic  abscess  is  so  rare  in  this  surgical  generation 
and  postoperative  tistuhi  so  common  that  renal  fistula  is  actually  a  late 
complication  of  operations  u])on  the  kidney.  Spontaneous  fistula  may 
be  dismissed  with  a  \v<ir(L  A  ])yonephrosis  or  a  ])erine])hritic  abscess 
nmy  burst  thi'ough  tlic  loin  into  the  stomach  or  bowel  or  into  the  pleura 
or  hiiig.  'idle  occurrence  of  such  a  ni|)liire  is  heralded  by  a  sharj)  jiain 
and  followed  by  the  jjassage  of  pus  through  the  skin,  from  the  bowel  or 
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from  the  bronchi,  as  the  case  may  be.  It  is  common  knowledge  that  a 
lariic  abscess  bursting  thns  spontaneously  will  drain  but  poorly  and 
should  be  submitted  to  prompt  incision,  even  though  the  patient's  con- 
dition is  considered  desperate ;  for,  however  ill  he  may  be,  the  prolonged 
su]~)puration  will  only  sap  his  strength,  and  his  safety  lies  in  adequate 
drainage. 

Postoperative  Fistula. — Postoperative  fistula  may  be  expected 
to  remain  patent  for  several  weeks.  In  the  first  days  the  gush  of  urine 
through  the  wound  is  often  considerable.  But  all  ordinary  surgical 
wounds  of  the  kidney  may  be  expected  to  heal  kindly  unless  foreign 
body,  obstruction,  disease,  or  a  considerable  loss  of  tissue  impedes  the 
natural  process  of  repair. 

Thus  the  causes  of  postoperative  fistula  may  be  grouped  as  follows: 

1.  Occlusion  of  the  ureter. 

2.  Foreign  body — e.  g.,  stone,  suture. 

3.  Inefficient  drainage  of  suppurating  pockets. 

4.  Tuberculosis  or  neoplasm. 

5.  Loss  of  substance  of  j)elvis  or  ureter. 

6.  Low  general  vitalit}^ 

7.  Lesion  of  the  colon  causing  fecal  fistula. 

Occlusion  of  the  ureter  is  probably  the  commonest  cause  of  fistula 
after  nephrotomy,  and  it  is  easily  understood  that  so  long  as  the  ureter 
remains  obstructed  the  urine  will  seek  the  right  of  way  through  the 
loin.  In  certain  cases  the  obstruction  is  only  comparative,  the  kid- 
ney being  pouched  and  the  ureter  kinked.  Such  cases  have  been  cured 
by  the  ureteral  catheter  a  demeure  (Albarran)  ;  but  one  cannot  feel 
sure  that  a  case  so  treated  may  not  subsequently  develop  into  a  hydro- 
nephrosis. 

The  symptoms  of  fistula  are  the  discharge  of  urine  or  of  urine  min- 
gled with  pus,  or,  if  the  kidney  be  completely  disorganized,  of  pure  pus. 
In  this  last  class  of  cases  there  is  often  a  great  deal  of  pocketing  and 
marked  sepsis. 

Treatment — The  treatment  of  renal  fistula  i.s  surgical.  The  mani]>- 
ulative  treatment  by  ureteral  catheter  is  rarely  ap})licable.  The  removal 
of  foreign  bodies  need  not  be  insisted  upon.  For  example,  I  have  known 
a  man  to  carry  a  tube  in  liis  loin  for  eight  years  because  he  feared  to  be 
without  it,  and  to  heal  up  in  three  weeks  after  it  was  extracted. 

Of  course  local  treatment  by  antiseptic  and  stimulating  irrigations 
should  be  employed  in  conjunction  with  appropriate  tonics  and  hygiene 
for  a  sufficient  time  l)ef()i-e  ojx'rative  treatuuMit  of  the  fistula  is  consid- 
ered. But  if,  in  s]iit('  of  all  sncli  measures,  (he  discharge  persists,  it  can 
only  be  cured  by  opcraliou.  iJclure  proceeding  to  cnl  down  n|)on  such  a 
kidiuy  tlie  surgeon  shonld  familiarize  himself  witli  every  detail  of  the 
pati(.'nrs  history  and  avail  himself  of  every  means  of  ]ihysical  diagnosis 
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ill  order  to  estimate  the  ('Oiiditioii  of  the  two  ki(hievs.  If,  as  is  usually 
the  case,  all  the  urine  of  one  kidney  issues  throuiih  the  loin,  tlie  condi- 
tion of  the  other  is  readily  ascertained  hy  examining  the  urine  drawn 
from  tlie  hhnhler. 

I'rom  the  data  thns  obtained  the  surircon  should  decide  whether  to 
attempt  nephrectomy  or  ligature  of  the  renal  artery. 


CHAPTEK    XXXVII 

UEINAKY   CALCULUS :    VAEIETIES— ETIOLOGY— TREAT- 
MENT   OTHER   THAN   RADICAL 


A  URINARY  stone,  or  calculus,  is  a  body  resembling  a  stone  in  its  gen- 
eral characteristics,  and  formed  of  crystalline  urinary  salts  (exception- 
ally of  other  substances)  held  together  by  viscid  organic  matter,  and 
showing,  microscopically  or  to  the  naked  eye,  a  laminated  strncture. 

All  true  calculi  are  composed  of  a  nucleus,  single  or  multiple,  and 
layers  more  or  less  concentric  of  the  same  or  of  another  material  ar- 
ranged around  it  (Figs.  76,  77,  78).  This  is  the  case  for  large  as  well 
as  for  microscopic  calculi,  even  for  those  requiring  a  magnifying  power 
of  250  diameters  (Beale)  to  make  out  their  lamination.     This  fact  of 

lamination  alone  ditferentiates  cal- 
culus from  gravely  the  latter  being 


Fig.  76. — Section  of  a  Phosphatic  Cal- 
culus, SHOWING  EXCENTRIC  DEVELOP- 
MENT. 


Fu;.  77. — Uric-acid  Calculi's  (Skction). 
The  marked  central  laiiiination  siiiSrRests?  a 
jireponderance  of  uric  acid,  while  the  more 
amorphous  periphery  shows  an  intermix- 
ture here  of  urates. 


crystalline  dust  or  concretions  of  crystals  more  or  less  largo,  but  not 
possessed  of  definite  structural  arraugeuieiit. 

The  nncleus  of  a  stone  may  consist  of  whatever,  auioug  the  organ- 
ized, crystalline,  or  earthy  constituents  of  normal  or  patliological  urine, 
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is  capable  of  concreting  into  a  more  or  less  solid  mass;  or  it  may  l)e  a 
foreign  substance  either  coming  from  within  the  body  or  introduced 
from  without.  The  nucleus  is  usually  in  the  cen- 
ter of  the  stone  (Figs,  77,  79).  An  unusual  excen- 
tric  development  is  shown  in  Fig.  78. 

The   calculus    takes    its    distinguishing   title    from 
the  salt  or  salts  which  enter  chieiiy  into  its  composi- 
tion.     Thus    a   phosphatic   stone   is   usually   acce])ted 
as  a  stone  composed  apparently  of  phosphates,  though    Fig.  78.— Oxalate 
it  may  have  a  nucleus  of  som'e  other  salt  (Fig.  70).       (Mttlberry)  Cal- 
The  classification  of  stones  according  to  the  nature 
of  their   nuclei   would  have   its   advantages,    but   it   is   clinically    im- 
practicable. 


VARIETIES 


The  more  refined  and  obscurer  points  rehitive  to  the  varieties  of  stone 
and  their  pathogenesis  cannot  be  dwelt  upon  here.  My  father  consid- 
ered the  subject  at  length  in  another  ])hice.^  All  stones  conu^  under  one 
of  the  following  grou})s  : 

Primary  stone,  which  develops  in  an  acid  urine  without  any  ante- 
cedent inflammation,  may  consist  of  uric  acid,  urate  of  soda,  lime,  or 
potash,  oxalate  of  lime,  cystin,  xanthin,  carbonate  of  lime,  crystalline 

phos]ihate  of  lime,  or  indigo. 


Fig.  79. — Sf:ction  of  Calcths  of  Mixed 
Urio  Acid  and  Oxalate  of  TiiME,  Coated 
WITH  Phosphate.s.  Sufli  a  stono  would 
pass  for  phosphatic  on  inspection. 


G.  SO. — Multiple  Piiosphaik;  C.\lci"li 
(Natural  Size).  Thi^  irroj^uhir  .shape  is 
(Uie  to  friction.  Thoro  were  six  similar 
stones  in  this  case.) 


'  Internat.  Encycl.  of  Surgery  (Ashhunst),  vol.  vi,  p.  145. 
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Secondary  stone,  which  develops  in  an  alkaline  urine  as  the  result  of 
inflammation,  may  consist  of  ammonio-magnesium  phosphate  (triple 
phosphate),  amorphous  phosphate  of  lime,  tricalcic  phosphate,  urate  of 
ammonia,  or  urostealith. 

Among  the  primary  stones  only  those  composed  of  uric  acid,  oxalate 
of  lime,  and  urates  are  common;  the  other  varieties  are  extremely 
rare.  Secondary  stones  are  commonly  formed  of  mixed  phosphates, 
very  rarely  of  urate  of  ammonia  or  urostealith.  Primary  calculi  are 
usually  formed  of  the  same  substance  throughout, 
while  secondary  phosphatic  calculi  are  often  found 
about  a  primary  stone  as  a  nucleus.  While  the 
proportions  vary  in  different  countries,  uric  acid 
forms  the  nucleus  of  from  50  per  cent  to  80  per  cent 
of  all  stones. 

Uric  Acid. — Uric-acid  stone  is  the  most  com- 
mon in  the  human  subject.  It  may  be  mixed  in- 
timately or  in  layers  with  urates,  oxalate  of  lime, 
or  phosphates.  It  does  not  attain  a  very  great  size, 
and  uuiy  be  single  or  multiple.  In  structure  it  is 
either  laminated  or  amorphous. 

The  laminated  uric-acid  stone  is  of  a  dark  red- 
dish-brown color,  very  hard  and  heavy.  When  cut 
and  polished  it  resembles  an  agate,  displaying  a  con- 
centric arrangement  of  irregularly  curved  lines  of 
slightly  varying  color  and  thickness  (Fig.  77).  The 
amorphous  variety  is  much  less  common.  It  is 
ratlier  soft,  gritty-looking,  and  comparatively  struc- 
tureless on  section.  It  is  of  a  reddish-yellow  color 
and  couiposed  chiefly  of  urates,  and  hence  is  com- 
monly known  as  urate  stone. 

Oxalate. — Oxalate-of-lime  stone  is  commonly 
single,  blackish-brown  in  color,  and  very  hard.  It 
is  usually  covered  with  blunted  asperities,  whence 
it  has  acquired  the  name  of  mulberry  calculus  (Fig. 
78).  Upon  section  it  shows  undulating  lamiufr, 
which  may  vary  widely  in  color,  as  there  is  often 
an  admixture  of  uric  acid  or  phosphates  in  the  com- 

stones    show    sharp      position  of  tllis  stOUC    (Fig.    79). 

faceting    from    fric-      ^  Tr-iii  o       •^  ^ 

tion.  Pnospnate. —  JMixed  phosjihate  or  lusible  cal- 

culus is  tlie  common  secondary  calcidus.  It  may 
grow  to  au  enormous  size,  and  may  be  single  <>v  inulti])le  (Figs.  79, 
80,  81).  1 1  fonus  around  a  primary  calculus,  ;i  Mood  dot,  or  a  foreign 
iM'dv.  It  is  i>ranular,  soft,  lisi'ht  in  weight,  and  of  a  dirtv  white  color. 
It  niay  be  amorj)hous  or  laminated. 


Fig.  81.  —  Multiple 
Small  Phosphatic 
Calculi  (Natural 
Size).  These  stones 
are  selected  from  a 
group  of  33  similar 
ones.      These  small 
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The  other  forms  of  calculi  arc  so  rare  as  to  require  no  special  men- 
tion. Cystiniiria  has  a  medical  rather  than  a  surgical  interest.  (Cf. 
Cohn  ^  and  Moreigne.-) 

ETIOLOGY 

The  causes  of  stone  formation  are  extremely  ohscure.  Secondary 
(phosphatic  ) stones  are  known  to  result  from  the  changes  in  the  urine 
commonly  knowu  as  alkaline  fermentation.  Such  calculi  are  frequent 
in  old  men  suffering  from  the  cystitis  of  prostatic  hypertrophy,  and  are 
less  frequently  met  with  as  the  result  of  other  forms  of  inflaumiation. 
But  the  etiology  of  primary  calcuhis  is  most  obscure.  Primary  stones 
are  very  uncommon  in  women.  The  negro  is  said  to  be  singularly  ex- 
empt, and  there  are  two  periods  of  life  during  which  they  are  most  fre- 
quently found — viz.,  in  the  first  two  and  in  the  fifth  decades  of  life. 
But  the  most  notable  feature  of  the  occurrence  of  primary  stone  is  its 
great  frequency  in  certain  localities  and  its  comparative  rarity  in  others. 
Thus  India  leads  the  list  with  hundreds  of  operations  a  year.  Egypt, 
perhaps,  comes  second,  and  North  America  is,  as  a  whole,  comparatively 
exempt.  Yet  in  certain  parts  of  India  primary  calculus  is  quite  as  rare 
as  it  is  with  us,  and  it  has  also  been  observed  that  the  tendency  to  stone 
among  the  inhabitants  of  a  certain  district  seems  to  increase  or  decrease 
regularly  over  a  long  period  of  years.  To  explain  these  vagaries  various 
theories  have  been  adduced.  The  influence  of  climate,  the  soil,  tlio  water, 
the  civilization  of  the  inhal)itants,  as  affecting  their  occupations,  the 
diet,  especially  the  amount  of  salt  habitually  taken — all  of  these  and 
various  other  factors  have  been  implicated. 

There  is  some  evidence  of  a  hereditary  tendency  to  stone  fonnation 
closely  allied  to  the  uric-acid  diathesis.  Indeed,  the  ])redisposing  cause 
of  primary  stone  is  undoubtedly  the  presence  of  crystals  in  tbc  urine. 
Without  crystals  there  can  be  no  calculus,  yet  the  urine  may  contain 
crystals  for  years  and  no  stone  form.  A  notable  example  is  the  })hos- 
phaturia  so  common  in  the  young.  It  may  continue  for  years,  and  the 
urine  may  be  so  thick  with  phosphates  that  the  terminal  drops,  if  they 
fall  upon  the  patient's  shoe,  give  the  effect  of  a  splash  of  mortar.  Yet 
phosphatic  stone  is  never  due  to  this  phosphaturia.  In  point  of  fact,  the 
microscope  reveals  that  a  urinary  calculus  is  made  up,  not  of  the  shar})- 
pointed  crystals  so  connnonly  seen  in  the  urine,  but  of  rounded  masses, 
showing  neither  angles  nor  polarity,  and  consisting  of  an  amorphous 
collection  of  granules  of  a  urinary  salt  endiedded  in  a  structureless,  albu- 
minous substance.  If  true  crystals  appear,  tliey  occur  simply  as  foreign 
bodies  entrapped  in  the  stone.  Rainey  and  Oi-d  have  conclusively  shown 
that  the  determining  cause  of  calculus  is  the  increased  density  of  tlie 


'  Berl.  klin.  Woch.,  1899,  xxxvi,  503.  ^  Guyon's  Annales,  1S99,  xvii,  803,  910. 
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iiviiie  and  the  presence  of  colloid  substances  in  solution,  in  conjunction 
Avitli  an  excess  of  urinary  salts ;  for  "  a  crystalloid  is  deposited  from 
solution  in  the  presence  of  a  colloid,"  and  crystals  introduced  into  a 
colloidal  solution  are  disintegrated  and  reformed  by  simple,  molecular 
coalescence.  Thus  the  nucleus  of  a  stone  is  always  laid  down  in  an 
albuminous  substance.  A  blood  clot,  a  foreign  body  surrounded  by  the 
muco-pus  stirred  up  by  its  presence,  or  the  mucoid  exudate  of  a  mild 
iufection,  may  form  this  nucleus.  And  once  the  nucleus  has  formed,  it 
is  always  in  such  a  foreign  body  surrounded  by  albuminous  matter  that 
new  layers  of  stone  are  constantly  being  formed. 

The  rate  of  growth  of  a  stone  must  vary  greatly,  and  although  it 
would  be  most  interesting  to  be  able  to  estimate  by  the  size  of  a  calculus 
how  long  it  had  existed,  such  an  estimate  cannot  be  made  with  any  ac- 
curacy. Thus  it  is  known  that  phosphatic  stones  grow,  as  a  rule,  much 
faster  than  primary  ones,  and  yet  my  father  removed  a  uric-acid  cal- 
culus weighing  2  ounces  from  a  boy  nine  years  old,  and  a  hairpin  from 
a  girl's  bladder  (in  which  it  had  remained  for  more  than  a  year),  which 
was  incrusted  wuth  less  than  a  dram  of  phosphates. 

PREVENTIVE  AND  SOLVENT  TREATMENT  OF  CALCULUS 

Inasmuch  as  the  discovery  or  passage  of  a  single  stone  suggests  the 
possibility  that  others  may  be  present  or  may  subsequently  form,  every 
case  of  urinary  calculus  presents  the  problem  of  how  to  prevent  the  re- 
currence of  stone,  while  many  patients,  moved  by  the  blazon  of  the 
Buffalo  Lithia  bottle,  inquire,  "  How  shall  I  dissolve  my  stone  ?  " 

As  an  elementary  proposition,  we  may  state  that  urinary  calculus 
cannot  be  dissolved.  Unless  it  is  passed  it  nuist  be  removed.  Spon- 
taneous fracture  Avill  not  help  matters. 

But  medical  aids  may  very  properly  lie  invoked  under  two  con- 
ditions : 

1.  To  aid  the  passage  of  a  small  ureteral  stone  (]).  4-'51). 

2.  To  prevent  recurrence  of  stone  after  all  calcidi  have  been  passed 
or  removed. 

No  treatment  can  giuirantee  success  in  either  event,  but  treatment 
should  be  conducted  along  the  following  lines : 

Secondary  Stone. — For  the  prevention  of  secondary  stone  we  de- 
})eud  upon  the  cure  or  control  of  the  inflammation  causing  it. 

Primary  Stone.— The  treatment  includes — 

1.  Dietetics. 

2.  Exercise. 

3.  Encouraging  eliniinalioii   Ity  other  avenues. 

4.  ])iluting  I  he  urine  constantly. 

5.  Use  of  solvents,  and  attempts  to  dilute  the  colloids. 
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iJiif  ()\('r  and  alxivc  all  this,  I  he  (liai;ii<(,sis  of  sloiic  in  I  lie  kidney  must 
!)(_'  made,  foi'  if  a  stone  remains  (here  it  is  (piile  I'atuons  to  altcMnpt  to 
])revent  the  formation  of  others  in  the  bhuhler. 

1.  Diet. — Thompson,  who  has  given  this  matter  mneli  attention,  be- 
lieves that  iiric-aeid  formation  lies  essentially  in  the  liver,  and  that  it  is 
by  correcting  disease  of  that  organ  that  we  may  liopc  to  overcome  tlie 
diathesis.  He  ado])ts,  in  the  main,  the  Carlsbad  notions,  and  cuts  off 
sugar,  fat,  and  alcohol,  rather  than  the  meats.  In  truth,  snch  a  dietary 
nsnally  proves  more  effective  than  the  old-fashioned  one,  which  inter- 
dicted nitrogenized  food  because  nric  acid  is  a  nitrogenized  product, 
overlooking  the  fact  that  there  is  necessarily  enough  nitrogen  eliminated 
every  day  in  the  urine  to  supply  unlimited  uric  acid,  given  the  colloidal 
and  other  conditions  upon  which  the  formation  of  calculus  depends. 

Practically,  then,  it  is  found  that  a  pro])er  diet  consists  of  meat, 
poultry,  fish,  eggs,  bread,  and  all  the  cereals,  all  the  fruits  and  roots, 
green  vegetables,  and  salads,  with  butter  and  milk  in  moderation.  If 
any  of  the  above-mentioned  articles  prove  hard  to  digest,  that  fact  alone 
is  sufficient  to  condemn  it  in  the  individual  case. 

Sugar  is  harmfid ;  most  wines  and  liquors  are  pernicious ;  sometimes 
a  little  light  wine  is  allowable,  or  gin  or  old  whisky  in  selected  cases. 
Heller  showed  that  an  exclusive  diet  of  rye  bread  caused  all  uric  acid 
to  disappear  from  the  urine,  this  substance  being  replaced  by  hippuric 
acid,  a  solution  of  which  is  a  natural  solvent  of  uric  acid. 

2.  Exercise. — Exercise,  probably  by  improving  digestion  and  giving 
plenty  of  oxygen  to  the  blood  and  tissues,  is  a  factor  of  generally  recog- 
nized value  in  preventing  uric-acid  fornmtion.  It  should  be  pushed  to 
the  limit  of  the  ]iatiei!t's  capacity  and  ])leasure. 

:}.  Encouraging  Elimination — The  liver  has  a  large  share  in  uric-acid 
foj'uiation,  and,  by  preventing  its  becoming  what  is  called  torpid,  a  long 
stride  is  made  in  the  preventive  treatment  of  stone.  The  action  of  the 
bowels  should  therefore  be  closely  attended  to.  Added  to  this,  a  course 
of  (llaul)er's  salts  may  be  given  occasionally,  or  small,  graded,  ])rolonged 
courses  of  tlu^  sulphate-of-soda  bitter  waters  (Hunyadi,  Friederichshall). 
Garrod  ^  and  \^inay  -  s]ieak  strongly  in  favor  of  long  courses  of  the 
benzoates  of  sodium  an<l  ))otassium  for  the  purpose  of  acting  as  uric-acid 
solvents.  Robin  "  speaks  highly  of  pi])erazin,  administering  a  tablespoon- 
fnl  of  a  1-per-cent  solution  twice  a  day,  p.  c,  for  three  days  in  the  week. 

Klemperer  ■*  advises  mineral  waters  if  the  tendency  is  to  urat(^s,  and 
gives  0..^)  gi-am  of  E])som  salts  twice  a  day  for  the  control  of  oxalates. 
Van  Noorden  and  (^roftan'  administer  calcium  carbonate  in  doses  of 


>  Lancet,  1883,  i,  670.  3  Hull.  gen.  de  therap.,  1902,  cxliv. 

^  Lyon  mrd.,  January  3,  1904.  '  Therap.  d.  Gegenwart,  1904,  xlv,  No.  8. 

'-Jour.  Am.  Med.  .Lswr.,  190.3,  xl,  818. 
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1  to  15  o'vanis,  /.  t.d..  or  in  llic  ini'iii  nf  ( "mil  rc\c\ill(\   \\'il(liiii<j:;en,  or 
F;u'liiii<2,('ii  AvatiT. 

Ilarrisoii  ^  and  Watson  -  are  stronii'  advocates  of  turpentine. 

4.  Dilution. —  Many  persons  ])rone  to  discharge  nrie  acid  and  urates 
in  excess  and  to  luive  concentrated  urine,  are  not  free  drinkers  of  water, 
ami  for  such  persons  much  nniy  be  done  1\v  encouraging  them  to  take  a 
glass  of  water  between  meals  and  another  on  retiring.  This  renders  the 
urine  by  so  much  the  more  dilute,  and  thus  militates  against  perci])ita- 
tion  of  the  nrinary  salts.  Filtered  rain  water  is  better  than  ordinary 
water  for  this  purpose.  Distilled  water  is  excellent,  and  some  of  the  nn- 
aerated  mineral-spring  waters  better  still ;  after  being  charged  with 
carbonic-acid  gas,  their  diuretic  property  is  much  lessened. 

5.  Solvents. — A  quick  way  to  dissolve  acids  in  the  nrine  is  to  admin- 
ister alkaline  medicines,  particularly  those  that  also  have  a  diuretic 
effect,  snch  as  the  acetate  or  the  citrate  of  potash.  Here  belong  also  all 
the  alkaline  salts  and  the  alkaline  mineral  waters.  As  a  preventive  of 
stone  formation,  the  alkaline  method  is  defective  in  that  it  is  by  no 
means  essential,  and  in  nuiny  instances,  if  long  continued,  it  finally 
ceases  to  act,  or  may  have  the  further  harmful  effect  of  disturbing  diges- 
tion, and  sometimes  directly  causing  anemia.  When  alkaline  medicines 
are  given,  it  must  be  remembered  that  they  produce  their  maxinnim 
effect  if  administered  about  two  hours  after  the  end  of  a  meal.  The 
borocitrate  of  magnesia  in  about  1-gram  doses,  three  times  a  day,  is  well 
borne  if  a  long  course  of  alkaline  medicine  is  desired. 

The  so-called  uric-acid  solvents  are  more  satisfactory.  They  have 
the  advantage  of  being  better  borne  by  the  stomach  and  of  acting  best 
when  given  in  interrupted  courses — a  month  of  medication  followed  by 
a  month  of  rest.  -  Hexametbylenamin,  piperazin,  and  Contrexeville  wa- 
ter are  useful.  They  need  not  be  taken  for  a  lifetime,  but  only  during 
those  periods  when  the  urinary  specific  gi'avity  and  acidity  run  high. 

Crystals  of  oxalate  of  lime  do  not  cease  to  appear  under  an  alkaline 
course.  Dilute  mineral  acids,  exercise,  and  air  are  the  best  means  Avith 
which  to  fight  this  tendency.  Beale  believes  that  the  free  use  of  car- 
bonate of  ammonium  will  ])revent  cystin  fornuitions. 

To  dilute  the  colloids,  which  seem  to  preside  over  crystallization,  all 
that  at  present  can  be  done  is  to  keep  the  urine  dilute  and  bhnul,  and  the 
digestion  perfect,  to  prevent  catarrhal  conditions  of  the  stomach  and 
intestine,  and  to  avert  feverishness  from  whatever  cause. 

To  sum  up,  my  directions  to  patients  are  habitually  as  follows:  1. 
Eat  lightly.  Take  meat  l)ut  once  a  day.  Eschew  sweet  foods,  fried 
foods,  and,  above  all,  such  foods  as  interfere  with  digestion.  2.  Drink 
no  wines  but  white  wines;  no  liquors  but  gin  and  whisky — these  in  mod- 

'  Brit.  Med.  Jour.,  January  17,  1003.  "^  Watson  and  Cunnin^'liain,  i,  ISS. 
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crati'iii.  l>riiik  plciilv  of  wiilci-  (:iiiv  thil  iiiiiici';il  w.'ilcr  will  <l(>,  ;iii<l  tlic 
])ati('iit  will  (li'iiik  il  iinn'c  f';iil  lifiill  v  licciiusc  il  ('(uiics  in  liolllcs).  .'). 
Exercise  freelv  at  all  tinies^  and  iu  the  <)j)eu  aii".  t.  Keep  the  howels 
reg'iilar.  5.  Alkalies  or  solvents  I  ])reseril)e  with  little  hope  that  th<'  ])a- 
ticiit  will  eoiiliuuc  to  use  them. 

The  Electrolytic  Treatment  of  Stone. — Althouiih  the  electrie 
eurreiit  iiithienees  crystallization,  and  althouiih  Uonvier-Deinortiers, 
Dnmas,  Prevost,  and  Erckmann  have  shown  that  stone  may  l)e  pi(M-ee(l 
and  (lisintegTated  by  the  galvanic  cnrrent,  yet  the  method  is  a  failure 
for  all  ])ractical  ])nr])oses,  and  not  worthy  of  adoption  under  any  known 
circumstances. 

The  Solvent  Treatment  of  Stone. — Since  Pliny's  ashes  of 
snail  shells  even  to  the  jn-esent  day,  the  wise  and  the  foolish  alike  have 
searched  nnceasingly  for  something  which,  taken  hy  the  mouth,  might  be 
capable  of  dissolving  a  stone  in  the  kidney  or  the  bladder,  and  the  sub- 
stance has  not  been  found.  The  Joanna  Stephens  remedies  worked  won- 
ders in  the  last  century,  until  Parliament  bought  the  secret  for  £5,000, 
after  which  they  quickly  fell  into  disuse  and  are  now  forgotten.  Each 
of  the  four  patients,  whose  cures  were  attested  by  the  trustees  ajopointed 
by  Government  to  investigate  the  matter,  died  with  stone  in  the  bladder, 
as  proved  by  auto])sy. 


CHAPTER    XXXVIII 
EENAL   AND   URETERAL   CALCULUS 

Calculi  occupying  the  kidney  pelvis  or  calices  are  spoken  of  as  renal ; 
those  occnpying  the  ureter  are  called  ureteral  calculi.  All  ureter  calculi 
are  actually  renal  calculi  that  have  slipped  down  from  the  pelvis  of  the 
kidney  and  caught  in  the  ureter.     It  is  an  open  question  what  proportion 

of  vesical  calculi  originate 
in  the  kidney  and  pass 
silently  into  the  bladder. 
Renal  calculi  are  usual- 
ly single.  Exceptionally 
a  great  number  of  stones 
are  found.  Thus  Morris 
removed  :200  stones  from 
one  kidney  and  Dessirier 
and  Legrand  found  400 
calculi  in  the  left  kidney 
and  ()0  in  the  right  at  the 
auto])sy  of  a  young  soldier 
who  during  life  had  shown 
no  symptoms  referable  to 
the  kidneys.  Renal  cal- 
culi run  up  to  about  100 
grams  (3  ounces  1  in 
weight,  the  large  stones  be- 
ing irregularly  branched 
to  fit  int(^  the  distorted 
and  dihited  pelvis  and 
calices  (Fig.  82).^  In 
o])erating  upon  a  suppurat- 
ing kidney  one  occasionally  meets  with  very  small  stones,  scarcely  more 
than  phosphatic  grit.  A  ])U])y  magnui  is  also  sometimes  encountered. 
Kraft  found  renal  calculi  40  times  in  2,958  autopsies;  both  kid- 

Legueu  and  Albarran  agree  that  in  about 


S2. — Large  BKAxcHKn  Ukxai-  Calculus. 


ncvs  were  aifected  15  times. 


^  Watson  and  Cunningham  depict  a  calculus  that  weighed  one  and  a  half  pounds. 
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liair  flic  casos  l)otli  kidiifvs  coiitniii  calculi,  yvt  rcecnf.  X-ray  iiivosi  ii;a- 
tioiis  i^o  to  show  that  in  the  li\iiii;  llic  |irn|iorli(in  of  hilatcral  cases  is  not 
so  great. 

Ureteral  ralcuU  arc  ocoidal  In  shape.  If  nmltiplc  and  in  contact 
they  are  faceted,  but  they  are  almost  always  elongated  in  one  diameter 
and  therefore  do  not  throw  a  round  shadow  under  the  Ivocntgen  ray,  a 
fact  of  great  ini])ortance  in  the  study  of  such  shadows. 

The  relative  frequency  of  renal  and  ureteral  calculi  is  still  a  ques- 
tion for  dispute.  In  the  preradiographic  period  the  preponderance 
of  renal  over  ureteral  calculi  was  notahle.  To-day  the  radiographer  finds 
most  calculi  in  the  ureter.  Thus  Leonard  '  found  calculi  30  times  in 
the  renal  pelvis  against  70  times  in  the  ureter. 

The  X-ray  catches  the  stone  in  transit,  jis  it  were,  for  all  renal  and 
ureteral  stones  originate  in  the  renal  pelvis,  and  of  those  seen  by  the 
radiographer  in  the  ureter  the  greater  number  (ol  out  of  Leonard's  46 
cases)  are  passed  spontaneously. 

The  points  in  the  ureter  where  a  calculus  is  most  likely  to  be  caught 
are : 

1.  One  to  two  cm.  below  the  renal  pelvis. 

2.  At  the  brim  of  the  bony  pelvis. 

3.  At  the  lower  end  of  the  ureter,  within  its  ultimate  5  cm.,  less 
often  in  its  course  through  the  bladder  wall. 

PATHOLOGY 

The  changes  that  a  calculus  may  undergo,  such  as  phosphatic  incrus- 
tation, spontaneous  fracture,  etc.,  have  been  described. 

The  changes  that  occur  in  the  kidneys  and  ureters  from  the  ])resence 
of  calculi  may  be  considered  under  three  heads — viz.,  retention,  ulcera- 
tion, and  inflammation. 

Retention. — A  calculus  formed  in  the  r(>nal  pelvis  uniy  at  any  mo- 
ment slip  down  and  be  caught  at  the  orifice;  of  the  ui'cter,  or  at  any 
physiological  or  pathological  nai'rowing  in  that  duct.  Such  an  impac- 
tion may  be  ])artial  or  com])let(\  it  is  usually  jiarlial,  and  as  tjic  urine 
dammed  u])  behind  this  sndden  obstack;  brings  pressui'c  u])on  it,  the 
stone  is  forcibly  driven  into  the  ureter,  setting  u])  a  renal  colie.  This  is 
relieved  by  the  passage  of  the  stone  into  the  bladder,  l)y  its  sli])])ing  back 
into  the  ]ielvis,  or  by  tli(^  gi-adnal  accommodation  of  the  parts  to  the  new 
conditions.  If  the  stone;  I'emains  inq^acted  it  causes  either  pai'tial  re- 
tention resulting  in  liydroneplirosifi,  or  com])lete  retention  resulting  in 
an  acute  anuria  aiid  subsequent  atrophy  of  the  kidney  (unless  the  ob- 
struction is  relieved).     This  complete  retention  is  evinced  by  anuria — 

^  Jour.  Am.  Med.  Assoc,  1907,  xlix,  1094,  and  ihid.,  1909,  lii,  2S9. 
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(>;iU'iil()US  anuria  it  is  called — which  is  partial  or  temporary  if  the  oppo- 
sit(^  kidney  is  al)le  to  continue  its  fnnetions,  permanent  and  fatal  if  the 
opposite  kidney  stops  secreting,  whether  on  acconnt  of  reliex  congestion 
or  of  bilateral  calcnlons  obstrnction. 

Ulceration. — Ulceration  occnrs  at  whatever  point  in  the  kidney,  the 
pelvis,  or  the  nreter  a  stone  may  rest.  If  the  stone  is  small  and  movable 
the  nlceration  may  be  insignificant.  If  it  is  large  or  impacted,  the  nlcer- 
ation  may  be  so  deep  and  extensive  that  actnal  perfuraiion  occnrs,  per- 
mitting the  stone  to  escape  from  the  kidney  (the  pelvis  or  the  nreter) 
into  the  snrrounding  tissues.  This  complication,  associated  as  it  is  with 
nrinary  extravasation,  is  as  nnnsnal  as  it  is  grave.  Ureteral  stricture 
may  result  from  prolonged  calcnlons  impaction. 

Inflammation. — A  more  connnon — in  fact,  the  most  common — ef- 
fect of  nlceration  is  infection.  The  congested  ulcerated  spot  and  the 
stone  itself,  coated  with  the  muco-serons  exudate,  form  admirable  breed- 
ing-places for  bacteria,  and  if  there  is  retention  to  cause  a  general  con- 
gestion, so  much  the  more  likely  is  it  that  infection  will  occur.  The 
infection  is  habitually  descending  and  spontaneous.  While  the  resulting 
pyelo-nephritis  may  assume  a  catarrhal  form,  and  perhaps  is  usually 
of  that  nature  at  first,  the  surgeon  sees  it  only  after  the  suppurative 
stage  is  reached:  suppurative  pyelo-nephritis  or  pyonephrosis.  It  is 
futile  to  attempt  the  enumeration  of  the  various  lesions  that  may  be 
caused  by  one  or  more  stones  in  the  various  portions  of  the  upper  uri- 
nary tract.  The  lesions  of  retention,  ulceration,  and  inflammation  are 
combined  in  endless  variety.  There  may  be  only  localized  suppuration 
about  a  small  ])elvic  calculus,  or  there  may  be  numerous  calculous  pock- 
ets throughout  the  kidney ;  the  entire  organ  nuiy  be  reduced  to  a  multi- 
locular  abscess  cavity  filled  by  a  great  branching  stone  (Fig.  85).  The 
kidney  may  be  found  atrophied,  and  closelv  contracted  around  a  stone 
that  had  caused  complete  obstruction  years  before.  Pyonephrosis  re- 
sults from  obstruction  of  the  ureter  by  stone  or  stricture  when  there  is 
infection.  Suppuration  within  the  organ  may  be  associated  with  peri- 
nephritis from  extension  of  the  inflannnation  or  from  ruiitnre  of  the  sac. 
The  longer  the  disease  continues  the  more  extensive  the  destruction  of 
renal  tissue  and  the  greater  the  likelihood  of  bilateral  calculous  disease. 

SYMPTOMS 

Any  general  discussion  of  the  symptoms  of  renal  calcnhis  nnist  be 
prefaced  by  the  statement  that  the  condition  may  exist  for  years  with- 
out causing  any  symptoms  whatever.  The  influence  that  this  fact  must 
have  upon  diagnosis  and  thei-apeusis  will  be  considered  hit  or. 

Morris  mentions  the  notable  syuiptoms  caused  by  renal  calculus  in 
103  cases  of  his  own.     These  he  tabulates  as  follows: 
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Piiin  (K'eurrcd  in 71  cases  ( (ID  jiev  coiit). 

Pyuria  (K'curnMl    in    50  "  ( IS  per  cent). 

Renal  eolic  occniTed  in 44  "  (l^'J  percent). 

lleuiaturia  occurred  in 41  "'  (40  pcrceut). 

Tumor  occurred  in 27  "  (20  per  cent). 

Troubles  of  micturition  occurred  in.  .  24  ''  (2.*}  percent). 

Tenderness  occurred  in 17  "  (KJ  per  cent) 

Pain. — Of  calculous  diseases,  Morris  writes:  ''  They  are  the  most 
frequent  and  most  painful  of  surgical  diseases  of  the  kidney.  Probably 
no  disease,  except  acute  tetanus,  is  capable  of  causing  worse  suffering." 
The  various  pains  due  to  renal  and  ureteral  calculi  are  renal  colic,  pres- 
sure ])ains,  and  reflex  pains. 

Renal  Colic. — This  is  the  most  characteristic  symptom  of  stone  in 
the  kidney.  It  is  due  to  the  impaction  of  a  stone  in  the  ureter.  The 
pain  is  paroxysmal  in  character.  It  commences  suddenly,  at  any  time, 
when  the  patient  is  seemingly  in  the  best  of  health,  perhaps  most  fre- 
quently shortly  after  rising  in  the  morning.  It  shoots  down  the  ureter 
into  the  scrotum  and  to  the  end  of  the  penis.  The  testicle  of  the  af- 
fected side  is  often  strongly  retracted.  Indeed,  the  entire  scrotum  and 
penis  may  be  drawn  up  into  a  hard  knot,  as  it  were.  The  pain  nuiy  also 
extend  down  the  thigh  on  the  affected  side.  There  is  usually  an  in- 
cessant desire  to  pass  water,  although  there  is  almost  absolute  suppres- 
sion. What  little  urine  is  voided  comes  away  high-colored  and  in  small 
quantities  at  a  time,  often  tinged  with  blood  and  mixed,  with  epithelium 
from  the  kidney.  Pain  attends  urination,  chiefly  toward  its  close,  run- 
ning down  to  the  end  of  the  penis.  If  the  paroxysm  is  severe,  faint- 
ness,  nausea,  and  vomiting  occur,  the  skin  is  covered  with  a  cold  sweat, 
the  patient  tosses  restlessly  about,  seeking  relief,  but  finding  none.  In 
the  intervals  between  paroxysms  there  is  a  sense  of  soreness  and  discom- 
fort perhaps  amounting  to  continued  pain,  or  the  relief  may  be  absolute. 
After  one  or  more  paroxysms,  lasting  from  a  few  hours  to  nnniy  days, 
all  pain  suddenly  ceases.  This  sudden  cessation  indicates  that  the  stone 
has  been  liberated.  It  may  have  fallen  back  into  the  pelvis  of  the  kid- 
ney, have  passed  down  into  the  bladder,  or  have  reached  some  dilated 
portion  of  the  ureter,  wdiere  it  rests  without  interrupting  the  urinary 
outflow. 

The  nature  of  the  termination  of  an  attack  may  usually  be  diag- 
nosed from  the  symptoms.  If  the  calculus  remains  in  the  ureter  some 
pain  and  tenderness  usually  persist  at  the  point  where  it  rests.  If  the 
impaction  has  occurred  at  the  upper  end  of  the  ureter  and  is  relieved  by 
the  stone  slipping  back  into  the  pelvis,  the  pain  during  the  attack  is 
usually  most  intense  in  the  loin  and  radiates  across  the  back  as  much 
as  down  the  ureter.     On  the  other  hand,  if  tlie  st(me  travels  down  the 
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ureter  to  the  Madder,  its  desciMit  is  often  marked  l)_v  a  proo-ressioii  of  the 
jiainfroni  the  loin  l<»  liic  pelvis — a  ])roc,ressioii  wliich  may  be  interrupted 
1)V  periods  of  relative  or  ahsohilc  ease — with  a  corresponding  increase 
ill  the  vesical  irritability  and  the  pain  and  retraction  of  tlie  testicle. 

It  may  be  here  remarked  that  the  period  of  calm  following  an  at- 
tack of  renal  colic  should  be  a  time  of  utmost  vigilance  on  the  part  of 
the  surgeon   (]\  4.'>;^>). 

Pressure  Pains — When  the  stone  is  in  such  a  position  or  of  such  a 
size  as  to  fill  the  cavity  in  which  it  lies,  it  commonly  causes  a  dull  con- 
tinuous ache  associated  with  tenderness.  This  ache  is  not  necessarily 
severe;  indeed,  some  persons  will  endure  it  for  years  without  attaching 
any  great  importance  to  it,  but  to  the  surgeon  it  is  of  the  utmost  im- 
portance. The  history  of  such  an  ache,  wdiether  past  or  present,  es- 
pecially if  associated  with  a  point  of  local  tenderness,  may  be  the  chief 
symptom  determining  the  location  of  the  stone. 

Reflex  Pains — The  two  most  notable  renal  reflex  pains  excited  In- 
stone  are:  (1)  Pain  following  the  course  of  the  ureter  into  the  pelvis  and 
thence  radiating  to  the  testicle  and  thigh,  and  (2)  painful  and  fre- 
quent urination.  Both  reflexes  originate  from  distention  or  irritation 
of  the  pelvis  or  the  ureter  rather  than  from  the  kidney  proper,^  and  may 
rarely  occur  from  any  irritation  other  than  stone. 

The  painful  and  frequent  urination  that  so  often  misleads  the  sur- 
geon into  the  belief  that  the  bladder  is  diseased  can  only  be  distinguished 
by  a  careful  examination  of  the  patient  and  the  urine.  This  symptom 
occurred  in  23  per  cent  of  Morris's  cases. 

It  is  questionable  whether  stone  in  one  kidney  may  give  pain  re- 
ferred only  to  the  opposite  organ.  Morris,  who  has  had  more  experience 
in  this  malady  than  any  other  surgeon,  says :  "  There  is  not,  so  far  as 
I  know,  any  case  on  record  in  which  there  is  completely  satisfactory  evi- 
dence of  symptoms  on  one  side  only  being  caused  by  a  stone  in  the  kidney 
of  the  opposite  side.  The  presence  of  a  stone  on  one  ^  side  is  not  proof 
that  the  opposite  and  painful  side  is  not  also  affected.  That  the  attacks 
referred  to  one  side  have  ceased  after  operating  n]ion  the  opposite  and 
painless  side  is  not  conclusive;  this  may  be  a  coincidence  due  either  to 
the  accidental  shifting  of  a  calcnlus  in  the  ])ainfnl  kidney  or  to  the  cal- 
culus becoming  lodged  in  some  immovaiile  uiaiinci-.  There  may  be  very 
advanced  disease  of  the  kidney  on  the  painfnl  side  and  a  symptomless 
calculus  in  the  opposite  kidney."  And  again :  "  It  is  important  to  know 
that  a  stone  in  one  kidney  will  sometimes  excite  sympathetic  pain  and 
irritation  in  the  otlier ;  bnl  tliis  transferred  or  sympathetic  pain  is  of  an 
aching  character,  not  of  a  spasmodic  or  colicky  description,  is  only  occa- 

*  I  cannot  accept  Bryson's  theory  that  vesical  pains  are  always  due  to  irritation  at 
the  lower  end  of  the  ureter. 
^  Painless. 
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sional,  and  lun'cr  occurs  except  as  an  accoinpaniinciit  of  more  severe  pain 
on  the  affected  side." 

My  own  ex))erience  agrees  with  this.  ]\IisleadinjL''  "  crossed  "  pain 
we  often  see,  but  in  my  patients  it  has  always  been  due  to  some  ('on- 
coniitant  lesion  on  the  op])osit(!  sid(^  (p.  '171). 

Hematuria, — As  shown  by  the  tahh',  considerable,  hematuria  is  a 
fairly  constant  synijitoni  of  stone.  Yet  it  is  vai'iable  to  the  last  degree. 
Some  heniatnria  nsiially  accomjianies  and  follows  a  renal  colic,  and  in 
most  cases  there  is  a  fairly  constant  oozing  of  blood,  showing  itself  only 
by  the  presence  of  a  few  red  cells  and  a  trace  of  ;ilbuuiin  in  the  nrine. 
Blood  casts  and  long  ureteral  clots  rarely  occur.  The  bleeding  is  usu- 
ally made  worse  by  exercise  (though  the  pain  is  not),  and  hence  the 
presence  of  a  great  number  of  red  cells  in  the  sediment  centrifuged  from 
the  urine  passed  after  exercise  is  suggestive  of  stone.  But,  after  all,  the 
hemorrhage  caused  by  renal  stone  is  an  inconstant  symptom. 

The  remaimng  symptoms  on  the  list  require  no  notice  here. 

COURSE    OF   THE    DISEASE 

The  course  of  the  disease  is  entirely  irregular.  The  character  of  the 
symptoms  bears  no  relation  to  the  size  or  position  of  the  stone ;  and  the 
progress  of  the  disease  varies  from  the  cases  that  have  only  a  single  fatal 
attack  of  calcidous  anuria  to  those  that  drag  on  for  years  with  chronic 
renal  suppuration,  or  that  die  of  some  intercurrent  disease  without  ever 
having  manifested  any  symptom  referable  to  the  calculi  with  which  their 
kidneys  are  tilled. 

Several  ty})es  of  the  disease  may  be  mentioned,  due  allowance  being 
made  for  the  fact  that  the  clinical  aspect  of  any  given  case  is  often  a  com- 
pound of  several  types.  The  surgeon  encounters :  ( 1 )  Cases  without 
symptoms,  (2)  cases  of  renal  colic,  (3)  cases  of  calculous  anuria,  (4) 
cases  of  renal  distention,  and  (5)  cases  of  renal  suppuration. 

Cases  without  Symptoms. — Morris  distinguishes  cases  without 
symptoms  from  (piiesccnt  cases  that  have  shown  symptoms  (e.  g.,  renal 
colic)  at  some  previous  time.  Clinically  the  conditions  are  much  the 
same.  After  several  years  have  intervened  it  nuiv  be  iui])ossible  to 
obtain  a  convincing  history  of  even  so  impressive  an  attack  as  a  renal 
colic.  Moreover,  a  stone  may  certainly  remain  for  many  years  unsus- 
pected in  the  kidney,  and  at  the  end  of  that  time  set  u]i  calculous  anuria 
or  perinephritic  abscess,  or  any  other  form  of  calculous  trouble.  The 
clinical  warning  ini]u-essed  by  these  eases  is  that  after  a  renal  colic  or 
after  any  other  manifestal  ion  of  stone  in  the  ki(hiey,  the  subsidence  of 
sym])toms  is  no  evidence  that  the  stone  has  passed.  In  such  a  case  it  is 
the  surgeon's  duty  to  find  out  that  the  stone  has  passed.  (Cf.  diag- 
nosis. ) 
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Ccilo  lias  noted  that,  small  sloiics  often  pi'oduee  more  acute  symptoms 
tlian  larg-e  ones.  This  is  due  to  the  fact  lliat  a  small  stone  may  become 
impacted  in  the  ureter ;  but  if  the  stone  lying  in  the  renal  pelvis  attains 
considerable  size  without  becoming  impacted,  it  can  no  longer  totally 
occlude  the  ureter. 

Renal  Colic  and  Other  Pains. — When  the  calculus  does  begin 
to  give  sjonptoms,  pain  of  one  sort  or  another  becomes  a  feature  of  the 
disease.  A  renal  colic  is  often  the  initial  symptom  of  stone.  A  single 
colic  may  result  in  the  passage  of  the  offending  stone;  or  the  stone  may 
remain  (juiescent  for  years  thereafter,  or  give  rise  to  repeated  attacks 
of  colic,  or  to  a  c(mtinuous  dull  pain.  The  attacks  of  colic  may  be  sin- 
gularly regular  in  their  recurrence.  I  have  encountered  a  case  in  which 
the  paroxysms  recurred  every  Sunday  afternoon  for  several  wrecks ;  but 
this  systematic  recurrence  is  always  suggestive  of  a  neurosis  rather  than 
of  a  straightforward  calculous  colic.  Other  cases  run  their  course  with 
no  other  notable  sjmiptom  than  a  constant  ache  in  the  loin.  There  may 
or  may  not  be  intercurrent  attacks  of  colic  or  other  pains. 

Other  cases  again  give  only  reflex  symptoms.  One  of  my  earliest 
professional  recollections  is  of  an  old  man  wdio  for  j-ears  suffered 
only  from  jiainful  and  frequent  urination.  His  bladder  was  washed, 
searched,  sounded,  and  even  cut — all  to  no  avail.  Kew  York's  best  sur- 
geons of  those  days  could  do  nothing  for  him.  Finally,  his  protracted 
agony  was  terminated  by  a  fatal  attack  of  suppression  of  urine,  as  it  w-as 
called.  Autopsy  revealed  a  noruuil  bladder  and  one  kidney  atrophied 
and  tightly  contracted  about  a  calculus,  the  other  somewhat  dilated  and 
with  a  stone  plugging  the  ureteral  orifice.  Yet  he  had  never  complained 
of  a  symptom  referable  to  either  kidney. 

Calculous  Anuria. — Calculous  anuria  is  a  cessation  of  the  uri- 
nary flow  caused  by  the  plugging  of  one  or  both  ureters  with  calculi. 
It  is  part  suppression,  part  retention.  The  terminal  anuria  in  the  case 
mentioned  above  w^as  a  pure  retention.  One  kidney  had  been  out  of 
commission  for  years ;  the  flow^  of  urine  from  the  other  was  stopped  by 
the  obstructing  stone.  In  other  cases  the  blockage  of  one  ureter  throws 
such  a  burden  of  excretion  up(Ui  the  opposite  kidney  that  it  becomes 
acutely  congested,  and  sui)pression  ensues.  Thus  anuria  may  ensue  (1) 
when  both  ureters  are  conqiletcly  obstructed,  or  (2)  when  one  ureter  is 
ohstructed  and  the  o])]iosite  kidney  absent,  hypertrophied,  or  sufiiciently 
diseased  to  be  incapable  of  enduring  tlie  congestion  forced  upon  it.  The 
acute  obstruction  is  clinically  unilateral,  but  unless  both  kidneys  are 
diseased  anuria — prolonged   anuria,  at  least — does  not  occur. 

Pathology — The  ])athology  of  calculous  anuria  is  striking  and 
characlcrist  ic.  The  atlecled  kidney,  which  nuiy  be  hydronephrolic 
oi-  suppurating,  is  intensely  congeste<l  (  I'Mg.  S'^).  It  is  enlarge<l 
to   twice  or   thrice  its  noruud   size,   dark    in   color,   and    mottled,      (^u 
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section  its  tissues  are  loiiiid  tViiihle  {iiid  edciiKiloiis.  Such  a  large,  soft, 
purple  organ  once  seen  is  never  forgotten. 

The  opposite  kidney  (t'ig-  84) — if  there  is  one — may  uiid(;rgo  like 
changes  in  a  less  degi'ee,  but  tlu^  absence  of  congestion  in  it  may  be  in 
striking  contrast  to  its  fellow.  In  all  l)i]t  o  of  the  58  cases  collected  by 
Morris,  the  opposite  kidney  was  absent  or  completely  disorganized. 

Symptoms — The  symptoms  of  calculous  aniii-ia  nuiy  be  divided  into 
three  stages:  1.  The  Premonitory  Stage.  2.  The  Tolerant  Stage.  3. 
The  Uremic  Stage. 

1.  In  the  preitionitory  stage  there  is  more  or  less  pain,  perhaps  an 
actual  colic,  referred  to  the  kidney.  Happily  this  pain  always  occurs, 
for  it  is  the  chief  sign  by 
which  the  surgeon  is  able 
to  decide  which  kidney 
most  requires  o])eration. 
It  persists  from  a  few 
hours  to  a  few  days. 

2.  The  tolerant  stage 
is  characterized  by  Init 
one  symptom — viz.,  anu- 
ria. The  patient  does  not 
pass  water.  This  anuria 
is  rarely  absolute.  A  few 
gi'ams  of  urine  tinged 
with  blood  are  passed 
every  day,  or  perhaps  the 
anuria  runs  a  remittent 
course.  At  one  time  or 
another  2  or  3  liters  of 
urine  may  gush  forth,  a 
misleading  promise  of  re- 
lief, for  the  How  is  but 
temporary.  This  state  of 
affairs  lasts  from  three 
days  to  a  week.  Not  a 
drop  of  urine  may  he 
passed  during  several 
days  and  yet  the  patient 
may,  apparently,  remain 
in  the  best  of  health.  No  more  striking  contrast  conld  W(41  be  imagined 
than  that  presented  by  calculous  anuria:  on  the  one  hand,  tlu^  grave 
yenal  lesion,  the  absolute  retenlion,  th(>  swift  fulminating  (duiracter 
of  the  uremic  period  soon  to  follow;  and,  on  the  other  hand,  this  entire 
absence  of  symptoms,  local  or  general.     The  i)atient  goes  about  well 


hiG.  Ki. — Calculois  Axuria;  Tup:  Coxcestiod  Ktd- 
NKY.  The  stone  was  iinpactod  lower  down  the 
ureter.     (Compare  Fig.  84.) 
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content.  He  eats,  sleeps,  iiiid  woi-ks  j)rcllv  imich  as  usual.  Whatever 
})ain  he  lias  had  in  the  loin  is  past,  and  his  present  discomforts  are 
insignificant.  And  yet  all  the  while  there  is  brewing  within  him  a 
crisis  swift  and  torri])le. 

Spontaneons  recovery  may  occnr.  The  obstruction  is  relieved ;  the 
nrine  gushes  out,  .']  or  -l  liters  a  day,  and  all  is  well.  This  may  occur  in 
20.8  per  cent  (Morris)  to  28.5  per  cent  (Legueu)  of  all  cases.  In 
Legueu's  ^  cases  the  sjxnitaneous  cure  took  place  on  the  third  day  once, 
between  the  fifth  and  the  tenth  da}^  twice;  later  still  in  five  instances. 
Yet  it  is  obvious  (cf.  Treatment)  that  no  time  should  l)e  lost  in  the 
expectation  of  a  spontaneous  cure ;  for  even  if  this  occurs,  unless  the  cal- 
culus is  actually  passed,  the  jjatient  thereafter  goes  about  in  imminent 
danger  of  a  recurrence  of  his  attack. 

AYlien  spontaneous  recovery  does  not  occur  the  patient  passes  into 
the  third  stage  of  the  disease  at  the  end  of  a  week  or  ten  days. 

3.  The  uremic  starje  is  usually  ushered  in  by  hiccough  or  vomiting. 
This  is  the  first  warning.  It  may  continue  for  a  day  or  two  without 
additional  symptoms.  The  pulse  is  tense,  the  temperature  usually  sub- 
normal. Constipation  becomes  absolute  and  the  intestines  are  distended 
with  gas.     The  vomiting  grows  more  severe,  the  intellect  becomes  dulled 

and  stuporous.  The  patient's  mind 
may  wander  a  little,  and  he  may  even 
have  maniacal  attacks.  There  is  often 
a  restlessness  of  both  mind  and  body. 
And  thus  he  sinks  away  and  dies, 
often  within  two  or  three  days  of  the 
first  hiccough  or  vomiting. 

Such  is  the  clinical  picture  of 
what  Morris  has  aptly  termed  the 
gravest  and  most  fatal  of  the  many 
serious  com])lications  of  urinary  lithi- 
asis.  Of  course  there  are  atypical 
cases:  the  obstruction  may  be  inter- 
mittent or  partial ;  but  such  cases  re- 
quire no  s])('cial  n(»ti('c. 

Fig.  84 . —  Calculol's  Hydronephro-       n    i       -i  tt   t       t 

SIS.   A  small  stone  was  found  lodged  Calculous    Hydronephrosis.  — 

at  A.    This  kidney  is  the  fellow  of     Calculous    hydronephrosis    is    due    to 

the  one  shown  in  Fig.  <S3.    Thev  were      +1        •  a*    '        jr  .  •       ,i 

obtained  from  a  patient  who  died  of      ^^^  ""P«^^^^'"   ^^  «   ^^^^^  HI   the   Ureter 

calculous  anuria.  (Fig.  84),  or  rarely  to  a  stricture  sec- 

ondary lo  cmIcuIous  ulceration.  The 
development  of  the  hydronephrosis  is  habitually  mark(Ml  by  a  series 
of  renal  colics,  and  liydrone])hi-osis  may  be  one  of  the  features  of  cal- 


'  Guyon's  Annales,  1895,  xiii,  865, 
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(Miloiis  jniuria.  The  symi)loms  iiiid  signs  of  liy(lr()ii(;})lir()sis  are  detailed 
elsewhere. 

Renal  Suppuration.— Stone  in  the  kidney  is  probably  the  most 
eoiiuiion  cause  of  sn[)[)iirating  pyelo-iiephritis.  It  also  causes  pyo- 
nephrosis (Fig.  85)  ;  while 
secondary  jdiosphatic  calcu- 
lus or  phosj)hatic  de])osit 
U])on  a  pre(''xisting  calculus 
results  from  the  inilannua- 
tion.  Catarrhal  intlamnui- 
tion  is  not  encountered  with 
calculus.  The  irritation 
caused  by  the  stone  is  such 
that  when  inflannnation  oc- 
curs it  promptly  assumes  a 
suppurative  type. 

The  variations  imprinted 
u\)on  the  classical  picture  of 
suppurative  pyelo- nephritis 
b}^  the  presence  of  stone  are 
few.  There  is  the  same  uri- 
nary   septicemia,    the    same 

absence  of  any  great  enlargement  of  the  kidney.  There  nuiy  be  colic, 
and  there  is  usually  a  constant  ache  in  the  side.  Hemorrhages  occur 
from  time  to  time.  The  inflannnation  is  rarely  acute  or  virulent,  but 
progresses  slowly,  involving  the  whole  organ  and  terminating  finally  in 
pyonejDhrosis  or  perinephritic  abscess. 


Fig.  85. — Calculous  Pyonephrosis.     This  kidney 
contained  the  stone  shown  in  Fig.  82. 


DIAGNOSIS 

The  accurate  diagnosis  of  stone  in  the  kidney  pelvis  or  the  ureter 
must  cover  the  following  points: 

(1)  The  presence  or  absence  of  stone. 

(2)  The  number,  position,  and  distriljution  of  stones. 

(3)  The  presence  or  absence  of  rcmal  infection. 

(4)  The  functional  capacity  of  both  kidneys. 

In  order  to  make  this  diagnosis,  familiarity  with  radiogi'ii|)hy  and 
with  the  methods  of  testing  the  renal  function  is  essential.  Without  the 
X-ray  and  the  ureter  catheter  it  is  |x)ssible,  in  certain  cases,  to  diagnose 
the  presence  of  stone  with  some  accuracy  and  to  o])ei-ate  for  its  relief 
with  some  success;  but  both  methods  are  necessary  in  order  to  insure 
good  work  in  all  cases,  and  in  order  to  insure^  any  diagnosis  at  all  in 
some. 

The  most  typical  history  of  renal  stone,  even  if  accompanied  by 
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cliaracteristic  gross  evidences  of  such  conditions  as  pyonephrosis  or  cal- 
cnh»us  anuria,  is  not  ciKMigh  to  indicate  to  the  surgeon  such  important 
facts  as  the  position  and  number  of  the  stones  i)resent,  or  the  functional 
capacity  of  the  opposite  kidney;  and  most  cases  first  apply  for  relief  at 
a  time  when  the  history  is  anything  hut  characteristic,  the  physical 
signs  anything  but  adequate  to  insure  approjiriatc  treatment. 

The  following  table,  which  has  been  prepared  by  Dr.  Charles  East- 
moud  as  a  result  of  his  radiographic  experiences,  indicates  quite  ac- 
curately how  often  the  symptoms  and  physical  signs  are  misleading  as 
to  the  presence  or  absence  of  stone.  They  are  still  more  often  mislead- 
ing as  to  the  condition  of  the  kidneys. 

TOTAL  CASES,  8o]  ^"l-'-  ?■■--'•     -f'  P«-^5%) 
(  Negative 57  =  (71.25%) 

rith  typical  symptoms  (renal) 8 

(Two  had  additional  calculi  in  opposite  kidney.) 

.  I  With  indefinite  symptoms 9 

23  cases  of  i  „-._,,              ,                          •.      •  i    4^        i     i  i 

vVith  s\Tnptoms  on  opposite  side  to  calcvuus o 

With  symptoms  referred  to  other  parts 3 

(Of  these,  two  had  renal  symptoms  with  calculi  in  the  Ijladder;  one 

vesical  symptoms  with  calculus  in  kidney.) 

^^,      .,,,.,  ,         f  calculi 14  =  (24.14%) 

5.S  with  typical  symptoms-      ,     ,•  ■                ^    ,        •  o       /1o-7nfr/^ 

■'^  '^     '  (calculi  in  suspected  region 8  =  (13./ 9%) 

22  with  indefinite  symptoms — calculi 9  =  (40.90%) 

URINE 

Pus.  Blood.  Both.  None.  Total. 

'Tvpical  symptoms  with  cal-  (  -|-  sand  ^1         1         1        1        4).      „  ^ , 

cull  /  0  sand      1         2        0         1         4  j 

<  Symptoms  vague  or  referred  ( -|-  sand     2         1         2        0        5),_       m- nnrr^\ 
'  ,  •         1  ■     {  1      -        1         ,^        4      i,>  fl^  =  (6o.22%) 

to  other  points  than  site  (  0  sand 

of  calculus 

Typical  symptoms —  ( -|-  sand     3        6        4        5      18  )  ,  „  ^   ^^^ 

Ocalcuh  )Osand     =         <        -        -     o.  ^44  -  (7/.IJ/o) 
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Our  means  of  diagTiosis  may  be  summed   up   under  tbc  following 
heads,  in  the  order  of  their  employment: 

(1)  The  patient's  history. 

(2)  Physical  examination  and  urinalysis. 

(3)  Radiograpliy. 

(4)  Substitutes  for  radiography. 

(5)  Ureteral  catheterism. 

(6)  Exploratory  operation. 

*  History  or  present  evidence  of  the  passage  of  stone,  gravel,  sand,  or  crystals. 
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Patient's  History. — The  presence  of  e;ilciilus  is  sn-ioested  by 
history  of  the  passage  of  stone,  of  rcDul  eolic,  of  aniii'ia,  or  by  the  pres- 
ence or  liistory  of  stone  in  tlu;  bhidder.  Every  case  of  pyelo-nephritis  is 
suspected  to  be  calcnloiis  until  the  absence  of  calculus  has  been  proven 
by  radiography.  Yet  how  misleading  the  history  may  be  is  shown  by 
the  table  gi\cii  above. 

Physical  Examination  and  Urinalysis. — The  presence  of 
stone  in  the  bladder  or  of  ])y(do-ne})hritis  or  pyone])hrosis  suggest  the  pos- 
sibility of  renal  or  nreteral  stone.  It  is  exceptionally  possible  to  paljjate 
throngh  the  vagina  or  the  rectum  large  stones  incarcerated  at  the;  lower 
end  of  the  ureter,  and  it  is  even  rarer  to  distinguish  a  point  of  localized 
alxlominal  tenderness  along  the  course  of  tlui  ureter  where  a  stone  is 
lodged. 

Urinalysis  suggests  stone  when  crystals  of  uric  acid  or  oxalate  of 
lime  are  present  in  great  nund)ers,  especially  if  these;  are  found  in  the 
rounded  forms.  A  relatively  high  percentage  of  urea  in  relation  to  the 
urinary  specific  gravity  is  suggestive  of  stone,  and  the  presence  of  blood 
cells  with  crystals  in  the  urine  is  peculiarly  suggestive.  Yet  the  passage 
of  crystals  alone  often  causes  renal  colic  and  may  even  produce  a  macro- 
scopic hemorrhage.  Moreover,  while  the  rule  is  almost  universal  that, 
so  long  as  stone  is  present  in  the  upper  urinary  tract,  there  are  con- 
stantly a  few  blood  cells  in  the  urine,  I  have  known  two  notable  excep- 
tions to  this  rule :  i.  e.,  two  cases  in  which  stone  was  present  but  the 
urine  showed  no  red-blood  cells.  On  the  other  hand,  microscopic  traces 
of  blood  are  constantly  found  in  the  urine  as  a  result  of  so  many  con- 
ditions other  than  renal  stone  that  the  presence  of  blood  cells  alone  is 
no  more  than  suggestive. 

The  presence  of  tubercle  bacilli  in  the  urine  does  not  exclude  stone, 
for  secondary  stone  formation  may  occur  in  a  tuberculous  kidney. 

Radiography. — A  good  radiograph  is  the  surest  evidence  in  the 
diagnosis  of  renal  and  ureteral  stone.     (Figs.  86,  87  and  PI.  VT.) 

A  good  radiograph  is  one  which  shows  the  eleventh  and  twelfth  ri])S 
and  the  transverse  processes  of  the  lumbar  vertebnp  to  their  tijjs,  also  a 
distinct  shadow  of  the  psoas  nniscles.  No  matter  in  what  ])art  of  the 
urinary  tract  the  stone  is  suspected  to  lie,  the  radiographic  field  should 
cover  the  whole  urinary  tract  from  abov(>  the  eleventh  rib  to  the  pubes. 
If  the  plate  is  an  excellent  one,  it  usually  shows  the  shadow  of  the 
kidneys. 

The  technic  of  radiography  for  stone  is  too  broad  a  subject  to  be 
discussed  here  even  in  an  elenuMitarv  manner.  riie  best  operators  fol- 
low their  own  special  technic.  As  ;i  general  i-uh'  it  is  safer  to  use  at 
.least  three,  and  at  most  live,  ])lates  to  cover  the  urinary  tract,  and  if 
some  s])ecial  point  is  peculiarly  suspicious,  an  additional  du|)licat(;  plate 
should  be  devoted  to  this.     Although  it  is  the  universal  custom  to  place 
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the  tilin  (if  the  plate  next  the  patient's  body,  it  is  also  advisable  to  indi- 
cate the  side  by  a  letter  R  or  L,  since  the  plate  may  have  been  ])nt  in  its 
envelope  wrong  side  in  front. 

The  density  of  the  shadow  thrown  by  stone  depends  chiefly  upon  the 
aiiionnt  of  lime  this  contains;  hence,  oxalate  and  phosphate  stones  show 


Fig.    86. —  L.\rge    Ren.vl   Calculi.      Radiograph   bj-   Dr.    MacKee.       I'liv    \>-Ativn\'<   only 
symptom  was  an  occasional  renal  colic.     General  health  excellent.     Refuses  operation. 

well,  while  pure  nric-acid  and  cystin  stones  are  (piite  indistinguishable, 
since  their  density  is  approximately  that  of  the  bi)dy  tissues.  Yet  pure 
uric-acid  stones  are  extremely  rare.  The  so-called  uric-acid  stones  are 
almost  always  intermingled  with  oxalates  or  covered  by  phosphates. 

An  expert  radiographer  may  be  depended  upon  to  give  an  accurate 
diagnosis  of  stone,  both  as  to  size,  sliai)e,  nmuber,  and  distribution,  in 
about  95  per  cent  of  cases.  The  5  per  cent  of  failures  is  attributable 
either  to  the  patient  hiuiself  or  to  the  stone. 

The  difficulties  in  r(>ference  to  the  patient  are: 

(1)  The  preseuce  of  feci^s  or  large  iiiiioiiiits  of  gas  in  the  intestines 
(:u\  oiiuce  of  castor  oil  slioidd  he  administered  the  night  before  the  ex- 
amiuatiou,  in  order  to  ovei'come  this  dilliculty). 

(2)  Obesity.  It  is  the  genei'id  experience  that  if  a  patient  measures 
more  than  30  cm.  through  the  abdomen  a  satisfactory  radiograph  is  not 
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likclv  to  ])o.  ()l)tiiiii('<l.  Yet  the  effort  to  o1)tain  a  _<;-oo(]  pictinv  is  worth 
makiiiii',  even  in  llie  most  oI)('S(;  i)atioiit,  foi*  siir])risiiijL;ly  accurate  lUiga- 
tives  may  occasionally  l)e  {iroduced  on  the  most  uii})romisiii«;  snhjects. 

(3)  Lack  of  fat.  Some  Ic^aii  subjects  are  very  hard  fo  radiooraph. 
This  is  probably  due  to  the  absence  of  any  fat  as  a  relief  to  the  outlines 
of  the  more  solid  tissues. 

Interpretation  of  Radiographs — The  i)late  should  be  examined  with 
the  tilm  toward  the  examiner.     It  should  either  be  placed  in  a  special 


Fig.  87. —  Styi.ktted  Cathh;ter  in  Right  Urktkr,  Painted  Catheter  in  Left  Ureter 
(Vague  Broad  Shadow).  Radiograph  by  Dr.  MacKee.  Note  tho  distance  between 
the  catheters  and  the  ischial  spines  (about  vvhieii  chister  tlie  adventitious  jiehie  shad- 
ows, which  do  not  show  well  in  the  print). 

camera  or  examined  against  a  strong  light,  the  plate  being  held  at  arm's 
length  and  somewhat  obliquely.  The  radiographer  himself  is  more  com- 
petent to  in(er))ret  his  own  plate  than  is  anyone  else. 
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Ccrfjiiii  shadows  are  jiositivcly  cliaractcristic  of  stnuc.  Siicli  shad- 
ows are  thrown  by  larij-o  sldiu^s  tilling  the  renal  jx'lvis  and  more  or  less 
assuming  its  shajjc,  or  mnltiple  stones,  wlicllicr  in  tlic  pelvis  or  in  the 
ureter.  T^reteral  stones  are  always  oblong  if  the  stone  is  large  enough  to 
stiek  in  the  ureter.  Small,  absolntely  round  shadows  may  represent 
stones  in  the  passage,  but  are  nnich  more  likely  to  be  produced  by  sub- 
stances otluM"  than  renal  calcnli.  Among  such  snbstances  may  be  men- 
tioned phleboliths  in  the  pelvic  veins,  calcified  spots  in  the  pelvic  liga- 
ments, calcified  mesenteric  glands,  concretions  in  the  appendix. 

Aids  to  Radioscopic  Diagnosis — ^The  little  rounded  shadows  (Fig. 
87)  which  so  commonly  appear  in  the  pelvis,  simulating  calculi  in  the 
pelvic  portion  of  the  ureter,  are  commonly  due  to  calcified  areas  in  the 
jielvic  ligament  or  phleboliths  in  the  pelvic  veins.  They  are  always 
rounded  (whereas  ureteral  calculi,  unless  extremely  snuill,  are  always 
elongated),  and  usually  cluster  about  the  outer  edge  of  the  pelvis,  es- 
pecially about  the  spine  of  the  ischium,  external  to  the  course  of  the 
ureter. 

In  order  to  make  a  diagnosis  it  is,  however,  sometimes  necessary  to 
take  a  second  radiograph  after  catheterization  of  the  ureter  with  a  vis- 
ible ureter  catheter.  The  visible  ureter  catheter  is  one  into  which  a 
metallic  wire  has  been  threaded,  or  which  is  coated  with  metallic  paint, 
or  into  which  a  saturated  solution  of  argyrol  has  been  injected.  Plate 
VT  shows  how  necessary  this  test  may  be  to  the  diagnosis,  even  when 
the  su])posed  calculus  is  in  the  situation  of  the  abdominal  portion  of  the 
ureter. 

Substitutes  for  Radiography.— Inasmuch  as  cystoscopy  and 
ureter  eatheterism  form  an  essential  part  of  the  diagnosis,  we  need  not 
consider  them  under  the  head  of  substitutes  for  radiogi-aphy.  If  a  radio- 
graph fails  to  show  stone,  and  the  patient's  symptoms  are,  nevertheless, 
inexplicable  on  any  other  theory  except  the  presence  of  stone,  there  are 
three  tests  for  confirming  or  rejecting  the  diagnosis: 

(1)  The  wax-ti])])ed  eatlu'ter. 

(2)  The  resfmator. 
(:?>)    Tlie  I5ierlioff  test. 

The  Wax-tipped  Catheter — The  wax-ti]i])(Ml  catheter  devised  by  Kelly 
consists  of  a  ureter  catheter  the  tip  of  which  has  been  dipped  in  melted 
dentist's  wax.  This  tip  should  be  carefully  examined  with  a  nmgnifv- 
ing  glass  before  the  instrument  is  introduced,  to  be  sure  it  is  not 
scratched.  It  can  be  employed  satisfactorily  only  with  the  direct-vision 
cystoscope,  and  best  with  Kelly's  cystoscojie. 

The  catheter  is  introduced  into  the  pelvis  of  the  kidney,  withdrawn, 
and  its  tip  carefully  examined  with  the  nuig-nifying  glass  for  longi- 
tudiual  scratches.  If  it  has  touched  a  stone  in  the  ureter  or  renal  ])elvis, 
it  shows  miuute  longitudinal  furrows  at  the  point  of  contact. 


Hadioiii; APii  IN    I  )i  v(;\().si,s  of  Siispkctrd  Rrnal  Calcijuts. 


Tlie  patient  had  an  ancient  uretiiral  stricture  and  siifTered  from  vaji;uc  lnml)ar 
pain,  while  tlio  urine  .showed  mild  pyelonephritis  (pus,  bacteria,  all)umin,  and  casts). 
Radiography  showed  what  app(>ared  to  he  a  stone  in  the  upper  part  of  the  left  ureter 
and  the  functional  tests  (Fig.  43,  p.  S!))  revealed  deficient  function  of  the  left  kidney. 
Both  pelves  were  accordingly  injected  with  argyrol  (p.  511)  and  a  radiograph  (Plate  VI) 
obtained,  which  showed  both  pelves  imdilated,  the  right  ureter  (left  in  plate)  dropping 
normally  in  a  straight  line,  while  the  left  (right  in  plate)  curved  outward,  evidently 
adherent  to  the  lower  pole  of  the  kidney,  leaving  the  shadow  of  the  supposed  stone 
between  it  and  the  spine.  The  pyelonephritis  and  th(!  slight  functional  inactivity  of 
the  left  kidney  (due  to  ureteral  adhesions)  were  thus  shown  to  be  duo  to  infection 
from  the  urethral  retention  and  not  to  stone. 
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l\(ll\-  liiis  rccciillv  suu'ii.'C'^d'*!  tliii'  IIk'  po.sitioii  (if  \\iv  stone  may  Ix; 
ideiititied  by  coating  several  centimeters  of  the  catheter  with  wax,  in- 
trodncing  the  catheter  to  a  known  distance,  and  thcMi  noting  how  far  the 
scratclies  ext(nid  up  the  shaft  of  the  inst niment.  Too  mnch  reliance 
shouM  not  lie  |i1a('('(I  npon  sncli  a  test,  since  small  stones,  snch  as  re- 
(jiiii'c  this  test,  arc  \-cfy  mohih'  and  may  he  iiiiihi]ih'. 

The  w  ax-t  i|i|ic(|  eathetcn'  is  an  nneei'tain  means  of  diagnosis,  since 
the  stone  may  he  in  such  a  position  as  not  to  he  tonched  hy  the  catheter, 
or  it  may  be  covered  with  pns  or  nmcns.  liuh'ed,  if  the  catlieter  is 
passed  sevcn'al  times  npon  a  given  case,  it  may  be  noted  that  sometimes  it 
is  scratclied,  sometimes  not. 

The  Resonator — Follen  Cal)ot,  Newman,  and  others  have  devised 
metallic  bongies  to  be  introduced  into  the  nreter  through  the  cystoscope, 
and  to  the  outer  end  of  which  may  be  attached  resonators  for  the  detec- 
tion of  the  click  when  the  metallic  instrument  encounters  a  stone.  The 
nse  of  this  instrnment  is  snrrounded  with  obvious  dithcnlties,  yet  it 
might  conceivably  lead  to  a  diagnosis  in  rare  instances. 

Bierhoff's  Test.^ — l^ierhoff  has  suggested  that  if  the  i)elvis  of  the  kid- 
ney is  distended  with  fluid  by  means  of  nreter  catheterism,  the  presence 
of  stone  is  disclosed  by  the  resulting  hemorrhage,  which  lasts  for  many 
hours.  This  test  is  surprisingly  accnrate,  ^^et  by  no  means  infallible. 
It  only  discloses  renal  calculi;  it  may  excite  bleeding  from  nlceration 
or  neo})lasm  ;  and  it  is  possible  to  confuse  with  it  the  prolonged  bleeding 
which  very  rarely  follows  tlie  passage  of  the  nreter  catheter.  On  the 
other  hand,  I  liave  once  known  this  test  to  fail  when  stone  was  present 
in  the  renal  pelvis. 

Ureter  Catheterism. —  The  cystoscope  sometimes  reveals  a  stone 
]ir()truding  from  the  month  of  the  nreter  or  bnlging  from  the  nreter 
orifice  into  tlie  bladder.  It,  moreover,  reveals  the  presence  (n*  absence  of 
nreteritis,  whether  due  to  stone  or  not,  as  descril)e(l  in  Chai)ter  V. 

The  passage  of  a  nreter  catheter  may  be  interfered  with  by  stone, 
yet  the.  fact  that  the  catheter  will  not  pass  is  moi-e  often  due  to  other 
causes  than  to  stone,  whereas  even  a  largx;  ureteral  stone  may  permit  the 
])assage  of  the  catheter. 

The  visible  nreter  cathetcM-  is  employed  in  the  diagniosis  of  stone, 
as  already  suggested  ;  Init  the  great  virtue  of  catheterism  of  the  nret(>r, 
in  tlie  ])reseince  of  renal  or  nreteral  stone,  is  the  discovery  of  the  func- 
tional ca))acify  of  the  kidney.  Even  to-day  one  occasionally  sees  pa- 
tients from  whom  nreteral  calculi  have  been  removed  because  they  were 
shown  by  the  X-ray,  wlien  nreter  catheterism  wonld  have  disclosed  the 
fact  that  the  kidney  above  the  calculus  was  totally  disorganized  and 
shonld  be  removed. 

'  Journal  of  Urology,  March,  1900,  p.  233. 
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Even  willi  llic  aid  of  all  the  iiKxlcni  iiictliods  df  (iiai;ii(isis  il.  is  dif- 
ficnll  f(»  bo  ccrlaiu  wlicllicr,  in  (i|i('ral  iiii;'  for  a  ivnal  ealculus,  \\c  shall  be 
called  upon  to  ])erfonn  iie])lirecloiiiy  or  not;  and  it  is,  therefore,  essential 
to  know  before  the  ojDeration  the  condition  of  both  kidneys  as  regards  in- 
fection and  fnnctional  capacity,  so  that  we  may  be  fidly  justified  in 
])(M'forniino;,  or  in  refusing  t(^  perform,  nephrectomy. 

Exploratory  Operation. —  In  case  of  great  emergency,  whether 
from  anuria  or  sepsis,  there  may  be  no  opportunity  for  submitting  the 
patient  to  radiography  or  ureter  catheterism  before  operation.  In  such 
an  event,  one  cannot  be  sure  of  the  position  or  number  of  stones  present, 
and  therefore  the  operation  should  be  directed  toward  relieving  the  sur- 
gical condition  regardless  of  the  stone.  Whatever  operation  is  per- 
formed should  usually  be  bilateral,  for  since  the  symptoms  may  be  shifted 
to  the  sound  side,  the  wrong  kidney  may  be  operated  upon  unless  both 
are  exposed.  Before  nephrectomy  is  performed,  under  such  emergency 
conditions,  the  opposite  kidney  should,  of  course,  be  exposed  and  pal- 
pated. 

The  old-fashioned  operation  of  needling  the  kidney  and  exploring 
all  of  its  recesses  and  the  ureter,  in  the  vague  hope  of  finding  a  possible 
stone,  should  be  entirely  replaced  l)y  the  modern  methods  of  ])reeise 
diagnosis. 

DIFFERENTIAL    DIAGNOSIS 

So  varied  is  the  symptomatology  of  renal  calculus  that  it  is  often 
overlooked  entirely,  and  more  often  mistaken  for  some  other  malady. 

It  must  be  distinguished  from  other  causes  of  abdominal  jiain  and 
colic  both  within  (passage  of  crystals,  pyonephrosis,  tuberculosis,  hydro- 
nephrosis) and  without  the  urinary  tract  (appendicitis,  cholecystitis, 
vesiculitis,  pancreatitis,  oophoritis).  It  is  furthermore  to  be  distin- 
guished from  such  causes  of  hematuria  as  nephritis,  renal  or  vesical 
neoplasm,  or  tuberculosis,  etc.,  and  such  causes  of  anuria  as  hysteria. 

It  were  a  waste  of  words  to  assemble  in  contrast  here  the  various 
signs  that  distinguish  these  diseases. 

Let  us  dwell  only  upon  three  important  points,  viz. : 

1.  The  possibility  of  "  renal  "  colic  without  stone. 

2.  Differentiation  between  stone  and  a])pendicitis. 

3.  DiflFerentiation  of  calculous  anuria. 

Pseudo-renal  Colic.  —  I  have  reported  several  cases  ^  in  which  the 
passages  of  crystals  or  blood  clots  from  the  kidney,  intc^stinal  colic,  and 
vesiculitis  jirecisely  resembled  renal  colic  in  their  subjective  sym])touis. 
IJiliary  and  appendicular  colic  and  Dietl's  crises  also  siinulat(>  true 
renal   colic.      Many   physicians   cherish   the   delusion   that    such    ]iseu- 


'  Trans.  Am.  As.soc.  Gcn.-Urin.  Surg.,  19()(),  vol.  i. 


TREATMENT  431 

<!n  rciiiil  colics  jirc  not  jis  inlcnsc  ;is  llic  colics  dwc  lo  sfoiic  and  <lo  not, 
for  example,  rc(|nii'c  nioi'|iliin.  l!nl  in  inlciisily  I  here  seems  lid  le  choice 
between  tliuni.  The  diagnosis  must  be  made  by  the  X-ray  and  nreter 
catlieter  and  with  little  re<iard  for  the  intensity  of  the  paroxysm. 

Stone  and  Appendicitis. — Ui-eteral  stone,  ari-(>sted  at,  or  near  the 
])elvic  brim,  is  only  one  of  many  conditions  which  is  fre(|nently  mis- 
taken for  a])i)endicitis.  Indeed,  the  inflamed  a]))je.ndix  may  irritate  the 
ureter,  accordin*;"  to  Schlesinger,^  to  the  ext(Mit  of  causing;  red  blood  cells 
to  ajijiear  in  the  nrine,  while  with  stone  the  nrine  may  be  nonnal  and  the 
symptoms  precisely  those  of  appendicitis,  without  tumor.  The  X-ray 
establishes  the  diagnosis. 

Diagnosis  of  Calculous  Anuria. — Anuria  may  be  due  to  many 
causes.  The  terminal  anuria  of  nephritis  (whether  calculous  or  not) 
and  the  acute  anuria  of  nephritis  are  accompanied  by  other  grave  symp- 
toms that  distinguish  them  plainly  from  calculous  anuria.  But  hysteri- 
cal anuria  may  be  (piite  confusing.  Thus  Gordon  -  has  re])orted  a  case 
of  hysterical  anuria  lasting  two  days  and  cured  by  suggestion,  while 
Orenier  ^  saw  a  hysterical  young  woman  through  five  attacks  of  anuria 
lasting  respectively  two,  four,  six,  eight,  and  fifteen  days.  Papin  "*  cites 
five  cases  to  show  that  anuria  may  be  the  initial  symptom  of  cancer  of 
the  rectum.     The  diagnosis  requires  radiography. 
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Prophylactic  Treatment. — Prophylactic  treatment  has  already 
been  discussecl. 

Palliative  and  Symptomatic  Treatment. — The  patient  suf- 
fering from  renal  calculus  may  require  palliative  treatment  under  the 
following  conditions : 

(1)  During  an  attack  of  renal  colic. 

(2)  During  an  attack  of  calculous  anuria. 

(3)  During  a  ])eriod  of  quiescence- 
Treatment  of  Renal  Colic — The  first  thing  required  in  renal  colic  is 

relief  from  pain.  The  patient  should  be  placed  in  bed,  hot-water  bags 
])laced  over  the  painful  region,  and  such  sedatives  as  seem  required  ad- 
ministered. If  the  attack  is  severe,  morphin  should  be  given  hyi>o- 
dermically  with  generous  hand.  Some  comfort  may  be  obtained,  if  the 
]^atient  is  in  vigorous  health,  by  placing  him  in  a  hot  bath.  The  pain 
may  be  so  severe  as  to  require  tlie  administration  of  etiier  or  chloroform 
to  the  obstetrical  degTce. 

In  such  an  emergency  one  may  introduce  the  ureter  cath(>ter,  hop- 

'  Deutsche  med.  Wochenschr.,  1906,  xxxii,  No.  44.  =  jv/ed.  Rec,  1900,  ]viii,  289. 

^  Jour,  de  mid.  de  Bordeaux,  1902,  xxxiv.  ^  Rev.  de  Gyn.,  190S,  xii. 
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iiiii'  cither  to  piisli  tlif  stoiic  luick  into  the  rcnnl  jtclvis,  or,  l»v  iiijeetiiig 
olive  oil,  to  ease  its  passage  into  the  hiadder;  but  these  exjK'dients  are 
very  rarely  successful,  since  the  stone  is  grasped  so  firmly  by  the  ureter 
that  the  catheter  cannot  pass  it  and  cannot  push  it  u])ward. 

Even  if  the  colic  lasts  for  several  days,  the  patient  may  still  be  sub- 
mitted to  palliative  treatment,  and  the  opportunity'  may  be  taken  to 
procure  a  radiograph  and  to  jierform  ureter  catheterism  so  as  to  be 
ready  for  surgical  treatment  if  it  is  called  for. 

In  the  meanwhile,  every  drop  of  urine  passed  should  be  collected,  so 
that  the  presence  of  anuria  may  be  noted ;  and  if  anuria,  whether  bi- 
lateral or  unilateral  (as  shown  by  tbe  ureter  catheter),  is  present  this 
should  be  considered  the  main  issue.  In  the  absence  of  anuria,  the  pain 
may  be  palliated  until  it  ceases.  As  the  pain  lessens,  the  patient  and  his 
attendant  should  be  w^arned  to  watch  for  the  stone.  If  the  point  of 
maximum  tenderness  remains  stationary,  it  may  be  inferred  that  the 
stone  is  innnobile ;  but  if  the  pain  and  tenderness,  beginning  in  the  loin, 
work  gTadually  down  the  abdomen  and  finally  cease,  after  causing  fre- 
quent and  painful  urination,  it  may  be  assumed  that  the  stone  has 
passed  into  the  bladder,  where  the  cystoscope  will  reveal  it,  and  whence 
it  will  usually  be  ejected  spontaneously. 

Whether  the  stone  passes  or  not,  the  surgeon  should  explain  to  his 
patient  that  other  stones  may  be  present,  and  should  insist  that  a  radio- 
graph be  taken  at  the  earliest  opportunity,  in  order  to  determine  this 
point.  Unless  this  be  done,  the  patient  is  blindly  exposed  to  all  the 
complications  of  renal  stone  and  is  deprived  of  his  safest  opportunity  of 
avoiding  them. 

If  the  radiograph  shows  that  stones  are  jDresent,  after  the  cessation 
of  the  colic,  the  course  of  treatment  is  determined  according  to  the  con- 
siderations laid  down  below. 

Treatment  of  Anuria — Until  within  the  last  few  years  the  treatment 
of  calculous  anuria  has  been  expectant  and  the  mortality  75  per  cent 
(]\Iorris).  It  has  been  the  custom,  and  still  is  the  practice,  of  many 
])hysicians,  to  stand  by  and  watch  the  case,  deluded  by  the  absence  of 
uremic  symptoms,  and  misguided  by  an  occasional  spontaneous  recovery, 
until  sudden  intense  uremia  closes  the  scene  or  summons  the  surgeon  too 
late. 

Such  a  course  of  action  cannot  be  too  heartily  condemned.  Morris 
states  that  "  so  useless  is  medicinal  and  expectant  treatment  that  T  have 
refused  to  attend  consultations  in  cases  of  calculous  anuria  unless  I 
have  permission  beforehand  to  operate  at  once  if  I  think  the  case  suit- 
able." Such  should  be  the  attitude  of  every  surgeon.  Though  the  pa- 
tient and  his  family  may  permit  themselves  to  be  blinded  to  the  des|ierate 
nature  of  this  condition  by  its  symptomless  progress,  the  physician  can- 
not afford  to  countenance  delav. 
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Yet,  in  view  of  the  fact  that  eah'idous  anuria  is  not  likely  to  ter- 
minate fatally  hefore  the  fourth  or  fifth  day,  and  may  terminate  at  any 
time  in  spontaneous  recovery,  it  is  advisable,  during  the  first  forty- 
eight  hours  of  the  attack,  to  attempt  to  dislodge  the  stone  by  adminis- 
tering large  quantities  of  water,  by  using  gin  as  a  stinuilant,  and  by 
attempting  ureter  catheterism.  But  if  the  anuria  is  not  relieved  on  the 
third  day,  or  if  the  patient  is  not  seen  until  that  time,  no  further  palli- 
ative measures  should  be  countenanced.  Immediate  operation  should  be 
insisted  upon,  although,  if  the  patient's  condition  permits,  time  should 
be  taken  for  radiography. 

Treatment  During  a  Period  of  Quiescence — Patients  known  to  possess 
renal  calculi  which  are  not  causing  symptoms  fall  into  two  classes: 

(1)  Patients  who  have  not  passed  the  ureteral  calculus  that  has 
caused  a  colic. 

(2)  Patients  whose  renal  calcidi  have  remained  silent  in  the  pelvis 
until  they  have  attained  a  great  size  and  have  caused  grave  pyelo- 
nephritis or  pyonephrosis. 

The  treatment  of  the  two  conditions  is  different.  If  a  ureteral  cal- 
culus having  caused  a  renal  colic  renuiins  in  the  ureter,  and  radiography 
shows  that  its  transverse  diameter  does  not  exceed  1  cm.  or  1.5  cm., 
every  effort  should  be  made  to  encourage  its  passage.  The  patient  should 
drink  as  much  water  as  possible,  and  attempts  may  be  made  at  oil  in- 
jections through  the  ureter  catheter,  though  these  usually  fail.  Fully 
one  half  of  such  calculi  pass  spontaneously,  however,  and  one  may 
properly  await  their  discharge  for  fully  six  months. 

If  a  radiograph  is  taken  from  time  to  time,  and  shows  that  the  stone 
is  moving  downward  toward  the  bladder,  this  is,  of  course,  an  encour- 
aging symptom,  while  the  recurrence  of  colics  and  innnobility  of  the 
stone  discourage  delay.  Precisely  how  long  one  should  wait  in  any 
given  ca^e  must  be  decided  empirically.  If  the  stcme  is  2  cm.  or  more  in 
width,  it  will  probably  not  pass,  and  dangerous  comjjlications  nuiy  be 
prevented  by  early  operation ;  but  if  the  patient  with  quiescent  stone  is 
of  the  other  type,  with  a  large  stone  in  a  suppurating  kidney,  while  he 
may  go  for  years  without  grave  symptoms,  he  is,  nevertheless,  in  a  state 
of  unstable  equilibrium,  carrying  about  within  him  a  septic  focus,  the 
source  of  probable  infection  to  the  other  kidney,  and  a  deteriorating  in- 
fluence upon  his  whole  economy.  He  may  at  any  time  fall  a  victim  to 
an  acute  process  in  the  kidney  or  to  a  general  septicemia,  and,  like  the 
patient  with  a  smoldering  appendix,  he  should  be  urged  to  operation. 
There  is  only  one  exception  to  this  rule : 

If  l)Oth  kidneys  are  full  of  calculi,  one  may  well  hesitate  to  operate, 
fearing  that  the  surgical  risk  is  greater  than  the  risk  of  the  disease;  al- 
though, even  in  this  instance,  if  ureter  catheterism  shows  one  kidney 
to  be  functionating  fairly  well,  it  is  wiser  to  operate  upon  this  organ  and 
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then,  after  a  siifReient  time  has  ehipsed  to  pcniiit  it  to  resume  its  func- 
tion, upon  the  other.  If  both  kidneys  are  functionating  fairly  well, 
bilateral  nephrolithotomy  is  permissible. 

Radical  Treatment. — Under  all  other  conditions  except  those  cited 
above,  roiml  calculus  requires  operative  treatment. 

The  Treatment  of  Calculous  Pyelo-nephritis — Kenal  suppuration  due 
to  stone  may  be  only  one  degree  less  benign  in  appearance  and  less  malig- 
nant in  reality  than  anuria.  Suppuration  caused  by  calculus  cannot 
be  overcome  by  any  medical  or  hygienic  treatment.  Unless  the  stone 
can  be  passed  off  spontaneously — an  outcome  to  the  last  degree  improl> 
al)le  in  suppurating  cases — its  growth  is  fostered  by  secondary  phos- 
])hatic  deposit,  while  the  irritation  it  provokes  in  turn  feeds  the  renal 
sujipuration.  Palliative  treatment  is  futile  except  as  a  preparation  for 
the  knife. 

Pyonephrosis  and  perinephritic  abscess,  whether  calculous  or  not, 
require  radical  surgery. 

Methods  of  Radical  Treatment — The  radical  treatment  of  renal  and 
ureteral  calculus  consists  of  three  operative  procedures:  nephrolithot- 
omy, nephrotomy,  and  nephrectomy.  Nephrolithotomy  (pyelolithot- 
omy  or  ureterolithotomy)  is  incision  of  the  kidney  (pelvis  or  ureter) 
for  the  purpose  of  extracting  a  stone.  The  term  has  been  restricted  to 
operations  performed  upon  the  aseptic  kidney,  to  distinguish  them  from 
nephrotomy  performed  upon  the  suppurating  kidney.  This  distinction 
is  valuable  from  a  surgical  point  of  view.  The  term  nephrolithotomy, 
therefore,  will  be  employed  to  desiguate  extraction  of  a  stone  from  a 
nonsuppurating  kidney,  while  nephrotomy,  in  this  connection,  wall  im- 
ply lithotomy  of  a  suppurating  organ. 

Indication  for  Operation — The  general  indication  for  operation  is  the 
presence  of  a  stone  too  large  to  pass  down  the  ureter.  If  the  calculus  is 
too  large  to  pass  of  itself  it  must  be  removed  by  the  surgeon.  In  the 
preceding  paragraphs  the  modifying  circumstances  have  been  discussed 
— the  delusive  nature  of  the,  calm  succeeding  a  renal  colic,  the  imperative 
necessity  for  operation  during  anuria,  the  futility  of  delay  whether  the 
kidney  is  suppurating  or  not. 

The  general  mortality  from  nephrolithotomy  and  ureterolithotomy 
does  not  run  above  2  per  cent  or  4  per  cent.  Its  discomforts  are  min- 
imal. The  distress  so  frequent  after  vesical,  pelvic,  and  intestinal  oi> 
erations  need  not  be  anticipated,  and  the  discomfort  of  lying  in  bed  for 
about  two  weeks  is  almost  the  sum  of  the  convalescence.  Such  a  pros- 
])ect,  with  its  assurance  of  future  saf(^ty,  its  lack  of  prc^sent  danger, 
and  its  uuim])(»rt;iut  disconiforls,  outweighs  a  single  renal  colic,  and 
is  uot  for  a  uiouicnl  to  l»c  couiiiai-ccl  wilh  tlic  progressive*  unsafety  and 
liiscomfort  to  which  a  patient  subjects  himself  by  refusing  operation. 
The  advantage  of  early  operation,  before  the  kidney  becomes  in- 
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fectofl,  is  still  further  enforced  by  the  relative  mortality  of  nephro- 
lithotomj,  nephrotouiy,  and  nephrectomy.  JXephrolithotomy — the  re- 
moval of  a  stone  from  an  uninflamed  kidney  or  ureter — has,  as  rcnnarked 
above,  a  mortality  of  2  per  cent  to  4  per  cent.  Nephrotomy — the  in- 
cision of  a  septic  kidney — has  a  mortality  of  20  per  cent  to  25  per  cent, 
while  the  mortality  of  nephrectomy  in  like  conditions  runs  from  oO  \)qt 
cent  upward.  Add  to  this  the  mortality  of  nephrotomy  for  calculous 
anuria  (50  ])er  cent),  and  the  conclusion  is  obvious  that  the  patient  who 
refuses  surgical  relief  while  the  kidney  is  yet  uninflamed  spurns  a  com- 
paratively safe  and  sure  cure  and  subjects  himself  to  a  disease  which, 
apart  from  its  other  dangers  and  discomforts,  may  at  any  moment  bring 
him  to  a  critical  condition  of  renal  obstruction  or  sup]Miration,  from 
which  he  can  only  escape  by  submitting  to  an  operation  many  times  more 
dangerous  and  distressing  than  the  one  he  seeks  to  avoid. 
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Number  and  Shape — Single  calculi  are  generally  rounded  or  ovoidal 
in  shape  (Figs.  76,  77,  78,  71) ).  When  a  calculus  is  unusually  elongated 
it  is  suggestive  of  the  presence  of  several  nuclei  or  of  a  foreign  body. 
Calculi  formed  about  foreign  bodies  are  always  phosphatic  (Fig.  122). 
Multiple  calculi  are  usually  phosphatic,  less  frequently  urates.  In 
general,  their  number  bears  an  inverse  relation  to  their  size.     AVhen  few 

in  number  they  influence  one  an- 
other's shape  and  grow  to  be  many- 
sided  rather  than  rounded  (Figs. 
80,  81).  Hence  when  a  stone  passed 
spontaneously  presents  one  or  more 
flat  sides  or  facets,  the  presence  of 
other  stones  in  the  bladder  (or  kid- 
ney) may  be  inferred. 

Fantastic  dumbbell  and  other 
shapes  are  assumed  by  encysted  cal- 
culi (Fig.  88),  part  of  the  stone 
taking  the  shape  of  the  pocket 
which  contains  it,  while  the  remain- 
der protrudes  irregularly  into  the 
vesical  cavity. 

Size. — Partly  on  account  of  the 
infrequency  of  stone,  partly  on  ac- 
count of  the  surgeon's  omnipres- 
ence, large  stones  are  rarely  seen  in 
this  (hiy  and  in  this  count i-y.  The  largest  stone  in  my  collection  weighs 
13  ounces.  Dr.  Thomas  Smith  ^  removed  a  stone  weighing  24^  ounces, 
and  Lieutenant-Colonel  Bamker  -  one  weighing  25  ounces.  Both  were 
])hos])hatic. 


Fi( 


SS. — Calculus    Encysted   in   the 
Orifice  of  the  Ureter. 


■  Lancet,  1SS6,  ii,  244. 
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Med.  Record,  1900,  Iviii,  637, 
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Spontaneous  Fkacture  ^ 

Spontaneous  fracture  is  apparently  due  to  long-continued  dilution  of 
the  urine,  which  weakens  the  colloidal  framework  of  the  stone  suffi- 
ciently to  permit  it  to  break  into  pieces.  This  rare  iiheiiomenon  has  been 
taken  advantage  of  by  the  purveyors  of  various  lithia  waters.  The  claim 
that  any  water  or  drug  will  infallil)ly,  or  even  probably,  cause  spon- 
taneous fracture  of  stone  is  not  based  on  any  very  good  theory,  and  is  not 
supported  by  experience.  Moreover,  when  the  calculus  does  break  it  is 
not  to  be  expected  that  all  the  fragments  will  be  expelled.  One  or  more 
remain  in  the  bladder,  and  around  these  as  nuclei  new  stones  will  form. 
Almost  all  the  reported  cases  of  fracture  have  occurred  in  pure  uric-acid 
calculi. 

Symptoms 

There  is  no  symptom,  no  set  of  sym[)toms,  absolutely  ;uid  invariably 
pathognomonic  of  stone  in  the  bladder,  except  the  physical  signs  elicited 
by  the  surgeon's  examination.  Yet  there  is  a  certain  group  of  symp- 
toms which  is  very  suggestive  of  stone.  Chief  among  these  are  fre- 
quency of  urination,  pain,  and  hematuria,  occurring  by  day  and 
increased  I)y  exercise. 

Frequency  of  Urination  and  Pain. — The  ]iollakiuria  and  uri- 
nary pain  due  to  stone  are  usually  intense.  They  appear  early  in  the 
disease  and  are  the  patient's  chief  complaint  from  beginning  to  end. 
The  characteristic  distress  is  absent  during  the  night  wddle  the  patient 
lies  quietly  on  his  back,  and  during  the  day  so  long  as  he  is  still.  But 
every  jolt  induces  spasm.  When  walking  the  patient  moves  slowly  and 
gingerly,  almost  on  tiptoes.  Riding  over  a  rough  road  or  in  a  railroad 
train,  or  even  walking  downstairs,  is  misery.  The  pains  are  situated 
chiefly  in  the  glans  penis,  along  the  pendulous  urethra,  and  in  the  peri- 
neum. The  desire  to  urinate  is  quite  irresistible.  Such  is  the  distress, 
sometimes  mild,  sometimes  severe,  caused  by  the  mere  ])resence  of  the 
stone.  As  a  result  of  some  extra  exertion  or  an  acute  infecticm,  the  pa- 
tient, from  time  to  time,  has  wdiat  is  known  as  a  fit  uf  the  stoite.  During 
this  time  his  pains  are  greatly  intensified.  He  may  have  to  urinate  as 
often  as  every  ten  or  fifteen  minutes  day  and  night,  so  that  he  sjxmds 
his  time  in  one  long  spasm. 

As  the  stone  grows  larger  and  the  cystitis  more  intense  these  parox- 
ysms become  more  and  more  frequent.  They  exhaust  the  patient's 
strength,  and  during  them  he  resembles  a  woman  in  the  second  stage  of 
labor.     In  children,  prolapse  of  the  rectum  and  involuntary  defecation 


*  Cf.  Englisch,  Archiv  /.  klin.  Chir.,  1905,  Ixxvi,  and  Kasamowski,  Folia  Urologica, 
1909,  January, 
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are  common  results  of  this  straining;  while  adults  complain  of  hem- 
orrhoids, pass  blood  by  the  rectum,  and  during  the  paroxysms  suffer 
from  unavoidable  escape  of  intestinal  flatus  and  often  of  feces.  When 
there  is  considerable   prostatic   hypertrophy   or  the   stone   is   encysted, 


Fig.   89. — Vesical  Calculi.     Radiugraiih   by   Dr.   Caldwell. 


there  is  less  tendency  to  pain,  so  that  even  with  intense  cystitis  the 
paroxysms  may  be  neither  frequent  nor  severe. 

Exceptionally  the  pain  is  absent  Or  nocturnal  in  the  absence  of  pros- 
tatism. Thus  my  two  most  recent  litholapaxies  Avere  performed  on  men, 
one  of  whom  had  never  had  any  pain,  though  horseback  riding  nuide 
him  bleed  (Fig.  89),  while  the  other  had  more  pain  when  lying  down 
than  when  sittiug  up.  Both  had  large  acid  stones,  the  latter  weighing 
41  gm. 

Hematuria. — ITcmnturia,  like  the  characteristic  pain,  is  traumatic 
in  oi'igiu,  and  is,  duriug  the  first  stages  of  the  disease,  only  aroused  by 
some  jolt.  It  is  usually  associated  with  paiu,  and  the  hemorrhage, 
tliough  jjrofuse,  is  usiuilly  short-lived.  Later  in  the  disease  the  perpetual 
straining  due  to  cystitis  may  make  the  hematuria  quite  continuous. 
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Stoppage. — Sudden  st()p]ia<^e  of  the  urinary  stream  is  a  symptom  of 
stone  wliicli  is  i)eeuliarlj  characteristic  though  not  very  common.  It  is 
caused  by  the  stone  rolling  into  the  vesical  orifice  and  plugging  it  like  a 
ball-valve.  Striking  cases,  like  that  of  Sir  Henry  Thompson,  whose 
|)atient  could  urinate  only  while  lying  on  his  back,  are  most  uncommon. 
i*rostatics  with  stone  do  not  show  this  symptom,  and  it  may  be  caused 
by  prostatic  or  vesical  tumor. 

J 11  children  certain  special  symptoms  arc  associated  with  stone,  nota- 
bly priapism  and  a  tendency  to  pull  at  the  prepuce. 

Certain  reflex  pains  in  the  back,  testicle,  etc.,  are  among  the  in- 
frequent symptoms  of  stone  in  the  bladder ;  they  are  due  to  prostatic 
irritation. 

Course  of  the  Disease 

Although  a  stone  may  lie  quiescent  in  the  bladder  for  many  months, 
it  usually  excites  infection  before  long.     There  may  be  a  history  of  renal 


Fig.  90. — E.noh.moi  s  \  i;sic.\l  C.\i.culus  i.n  a  ('hii.d.      ea>f  i>f   Dr.  ( 'hot  wood. 
Radiograi>h  by  Dr.  MacKce. 

colic  or  of  the  introduction  of  some  foreign  substance  into  the  l)la<hler; 
there  may  be  a  long  history  of  chronic  cystitis,  or  there  may  be  no  sugges- 
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tion  of  how  the  stone  hegaii.  Then,  after  a  longer  or  shorter  time,  ap- 
jx^ar  the  characteristic  dysuria  and  hematnria,  more  or  less  clearly 
marked.  Later,  if  there  is  no  cystitis  already,  infection  occurs,  and 
leads  gradually,  by  repeated  attacks  of  greater  frequency  and  intensity, 
to  the  perpetual  spasm  described  above. 

Diagnosis 

Every  case  of  painful  or  hemorrhagic  cystitis  should  be  examined 
for  stone.  Although  the  subjective  symptoms  just  described  may  be  ab- 
solutely characteristic,  in  most  cases  they  are  confused  and  ill-described 
by  the  patient. 

Sounding  or  Searching  for  Stone — Many  different  ways  have  been 
suggested  to  prove  the  existence  of  stone  in  the  bladder.  Among  these 
the  eystoscope  and  the  X-ray  have  grown  in  favor  of  late. 

The  former  is  the  instrument  of  choice  for  this  examination,  since 
through  it  we  may  expect  a  complete  diagnosis  both  as  to  stone  and  as  to 
any  other  condition  that  may  be  mistaken  for  stone  (PL  I). 

Eadiography  is  singularly  inaccurate  in  the  diagnosis  of  bladder 
stones.     I  have  seen  three  cases  in  which  they  were  overlooked. 

If  the  eystoscope  is  not  at  hand,  a  fairly  accurate  diagnosis  of  stone 
may  be  made  with  the  searcher.     The  best  instrument  is  that  of  Thomp- 


FiG.  91. — Stone  Searcher. 

son  (Fig.  91).  The  addition  of  a  sounding-board,  a  stethoscope,  a 
microphone,  or  a  wax  covering  only  detracts  from  the  siini)lieity  of  the 
operation. 

To  search  for  stone,  the  patient  is  placed  upon  a  tal)le  or  a  firm 
couch,  lying  upon  his  back,  with  the  shoulders  low  and  the  pelvis  raised 
upon  a  hair  cushion  or  some  other  solid  support,  so  that  it  may  be  sev- 
eral inches  higher  than  the  shoulders.^  The  thighs  and  legs  are  ex- 
tended and  lie  flat.  The  bladder  should,  when  ]iossible,  contain  about 
100  c.c.  of  warm  boric-acid  solution.  The  difficulty  is  not  to  recognize 
the  stone  when  it  is  touched,  but  to  touch  it  at  all  if  the  bladder  is  capa- 
cious; for  it  may  elude  all  search  when  the  bladder  is  full,  and  may  be 
covered  by  the  loose  folds  of  the  viscus  and  ont  of  reach  when  the  blad- 
der is  empty.     Hence,  not  less  than  100  nor  more  than  175  c.c.  of  fluid 


'  If  the  stone  is  movable  and  the  I)la(l(ler  contains  fluid,  when  the  pelvis  is  raised 
higher  than  the  shoulders  the  stone  will  roll  away  from  the  tender  neck  of  the  l)ladder 
and  rest  at  the  fundus  behind  the  trigone,  where  it  is  most  easily  foiuid. 


VESICAL  CALCULUS  441 

should  lie  iiijcctcd.  If  is  hcsl  not  to  iiuikc  the  cxniiiiiial  ion  diiriui;'  a  tit 
of  the  stone;  hiit  if  the  Madder  is  exec^ssivelv  irrilalile  or  the  |)ati(>nt  is 
nervous — and  pai'tieularly  for  a  seeond  seareh  after  one  neg'ative  ex- 
ploration— it  is  wiser  to  nsc  general  anesthesia  and  cystoscopy  than  to 
risk  failur(^  without  it. 

The  searcher  is  introduced  in  the  same  manner  as  tli6  eystoscope. 
When  the  heel  of  the  instrument  enters  the  hladder  it  should  be  car- 
ried gently  down  the  inclined  plane  formed  l)y  the  base  of  the  bladder 
until  arrested.  j\Iost  often  the  stone  will  be  struck  at  this  point.  If 
not,  then  the  toe  of  the  searcher  should  be  gently  rotated  as  far  as  it 
will  go,  tirst  toward  one  and  then  toward  the  (tther  side  of  the  l)lad- 
der.  Xext,  the  searcher  is  drawn  forward,  well  inclined  to  one  side,  and 
l)y  rotating  the  cylindrical  handle  gentle  taps  are  given  to  the  wall  of 
the  hhidder  along  the  entire  side  as  far  forward  as  the  instrument  can 
he  drawn.  It  is  then  slid  back  to  the  fundus  along  the  course  it  has  just 
traversed.  This  double  passage  is  repeated  on  the  other  side  of  the 
Madder.  Xext,  the  beak  of  the  sound  is  reversed,  and  the  floor  of  the 
l)ladder  is  swept  by  to-and-fro  lateral  motions  of  the  tip,  as  it  is  brought 
forward  to  the  vesical  neck  and  carried  back  again  to  the  fundus.  If 
encysted  or  adherent  stone  is  suspected,  the  fundus  may  be  more  fully 
examined  by  flexing  the  thighs  to  relax  the  abd(^minal  muscles,  and 
sweeping  the  bladder  with  the  sound  while  counter  pressure  is  made 
above  the  pubes. 

Should  a  stone  be  touched,  the  bulbous  tip  of  the  searcher  passed 
over  its  surface  will  indicate  whether  it  is  rough  or  smooth.  The  char- 
acter of  the  click  produced  by  ta])ping  the  stone  gives  a  clew  to  its  com- 
})osition,  a  dull,  low-pitched  sound  indicating  a  soft  stone,  i)robably 
l)hosphatic,  while  a  clear,  high-pitched  click  indicates  an  acid  stone. 

To  ascertain  the  size  of  the  stone,  the  tip  of  the  searcher  is  tapped 
along  its  surface  from  one  end  to  the  other,  and  the  distance  traversed  is 
estimated  roughly  by  the  length  of  shaft  introduced  or  withdrawn. 

The  number  of  stones  present  cannot  ])e  very  accurately  made  out. 
If  the  searcher  clicks  to  one  side  and  then  to  the  other,  twM)  stones  may 
be  assumed  to  be  present ;  and  if  at  the  beginning  of  lithola])axy  a  stone 
grasped  by  the  lithotrite  can  be  made  to  click  on  one  or  both  sides,  there 
are  two  or  three  stones  present.  No  accurate  calculation  can  be  made 
beyond  this  except  l)y  cystoscopy  or  lithotomy. 

The  o])eration  of  sounding  should  always  be  terminated  by  an  in- 
stillation or  irrigation  of  nitrate  of  silver,  and  if  the  ])atient  is  much 
irritated  he  should  be;  kept  in  bed  for  a  day  or  two  thercnifter.  The 
surgeon  should  not  hesitate  to  desist  without  having  reached  an  abso- 
lutely satisfactory  conclusion,  for  the  most  skillful  surgeons  have  failed 
to  find  stone.  If  the  searcher  alone  fails  the  examination  may  be  com- 
I3leted   under  general   anesthesia   with  searcher   and   aspirator  or  cys- 
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toscopo,  in  wliicli  case  the  piilicnl  should  he  |)r(']);ii'('(l  lo  iiiiilci'iio  iiimic- 
(liate  operation  if  the  stone  is  fonnd.  If  he  will  not  aeee[)t.  this 
alternative,  he  may  be  s;iven  ])alliative  treatment,  the  possible  presenee 
of  stone  beinii"  ahvavs  kept  in  mind,  nntil  either  his  ini])rovement  shows 
tliat  stone  is  not  present,  or  the  persistcniee  of  liis  syni])toms  forees  him 
to  aeeept  ojieration. 

//  is  (III  cssciilldl  pari  of  fJic  dldf/iiosls  of  rcsicdl  stone  to  suspect  (Did 
examine  for  rciidt  aiut  iirctcrdt  stone. 

Prognosis 

Unless  the  stone  is  small  enough  to  be  viable  throngh  the  urethra, 
there  is  only  one  prognosis — it  will  certainly  remain,  and  the  symptoms 
will  inevitably  grow  more  severe  until  it  is  removed  by  operation. 

Treatment 

The  treatment  of  stone  in  tlie  IJadder  is  operative.  The  ehoioe  of 
operation  depends  in  some  measnre  upon  the  patient's  requirements,  in 
some  measure  u]:»on  the  surgeon's  skill. 

We  need  discuss  only  three  operations — viz.,  litholapaxy,  perineal 
lithotomy  (or  litholapaxy),  and  supra])ubic  lithotomy.  Lithotrity  is 
dead,  having  disap})eared  from  surgery  as  its  brilliant  child  and  suc- 
cessor, litholapaxy,  established  its  claims.  Similarly,  perineal  lithol- 
apaxy has  replaced  the  lateral  operation  and  all  other  devices  for  ex- 
tracting large  stones  through  the  perineum. 

The  general  surgeon  who  interferes  but  rarely  with  the  bladder  can- 
not fail  to  prefer  the  generous  drainage  and  clear  field  atforded  by  tlie 
suprajuibic  operation.  On  the  other  hand,  the  surgeon  who  has  been 
educated  in  the  deft  maneuvers  of  lithola[)axy  will  subject  almost  every 
case  to  that  operation.  If  the  statistics  of  the  two  operations  are  not 
identical,  they  are  e(puilly  good  in  this  respect  at  least:  the  surgeon  who 
is  unskilled  in  litholapaxy  will  have  a  higlier  mortality  and  more  com- 
plications from  that  operation  than  from  simjile  supra]iubic  cystotomy, 
while  the  skilled  lithotritist  will  be  able  to  assure  his  ]iatients  more  rapid 
and  comfortable  cure  than  they  could  expect  from  lithotomy,  with  abso- 
lutely no  danger  of  death  in  properly  selected  cases.  Tn  short,  the  situa- 
tion may  be  sunnncd  up  as  follows:  Suprapuhic  litliotoiny  exposes  the 
patient  to  more  dangers  and  inconveniences  llian  does  litholapaxi/.  Yet 
lilliotoiini  is  appropriate  to  all  eases,  wliieli  tifliola pax)/  is  not :  irlide 
litholapaxy  requires  a  special  traininfj.  wliicli  littioiomy  does  not. 

Supposing  a  surgeon  equally  skilled  in  all  these  o])erations.  he 
nuiy  be  expected  to  select  his  operation  according  to  the  following  in- 
dications: 
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For  ritihh'cn.  whose  urcllii'a  will  lake  a  1<>  F.  S(_)iui(l,  litliolaiiaxy  ; 
otherwise  siipra|)iil)ie  Hi  holdiiiv. 

For  proslatics,  suprapubic  lithotomy  and  prostatectomy  in  one  or 
two  stages. 

For  rrt.s'c.S"  vritli,  grave  siriclure,  jjoriueal  lithotomy. 

For  sacculated  hladders,  suprapubic  lithotomy. 

For  cases  recfuiring  good  drainage,  such  as  have  severe  pyelo-ne])hri- 
tis,  uncontrollable  ammoniacal  cystitis,  or  prostatic  abscess,  perineal  or 
suprapubic  lithotomy. 

All  oilier  cases  may  be  submitted  to  litliolapaxy.  Very  large  stones 
are,  however,  better  cnt  for  than  crushed.  I  have  not  seen  a  stone  so 
hard  it  could  not  be  crushed  with  a  Chismore  percussion  lithotrite,  or 
with  the  ordinaiy  lithotrite  tapped  by  a  hammer. 

Results — Lithotomy,  as  we  have  said,  appeals  to  the  general  sur- 
geon. Litliolapaxy  is  as  sure,  if  controlled  by  subsequent  cystoscopy. 
As  to  mortality,  we  have  on  onr  office  records  170  litholapaxies,  without 
a  single  death  in  a  patient  nnder  sixty 
years  of  age.  Though  lithotomy  is  ex- 
tremely safe,  this  is  safer.  Moreover,  the 
average  convalescence  from  litholapaxy  is 
shorter  by  a  week  and  incomparably  more 
comfortable  than  that  from  lithotomy. 
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BLADDER 

Besides  the  foreign  bodies  ^  which  find 
their  way  into  the  bladder  through 
wounds,  or  come  down  the  ureters  (renal 
calculi),  a  host  of  substances  have  been 
encountered  iu  the  bladder  introduced 
through  the  ui'ethra.  All  imaginable  ar- 
ticles, such  as  ])ins,  beads,  stones,  pieces 
of  straw,  heads  of  gi-aiu,  glass  tubing,  pi])e 
stems,  ])(Micils,  ])ortious  of  chalk,  w'ax,  etc., 
have  been  found  in  the  male  l)la(l(ler,  in- 
troduced ther(^  through  the  urethra  under 
the  influence  of  morbid  erotic  fancies.  Tn 
this  way  substances  of  every  conceivable 
descri])tion  which  the  orifice  of  the  ure- 
thra will  admit  are  introduced  into  the 
canal  and  again  extracted,  until,  on  some 


Fig.  92. — riroNK  o.x  Twig 

X.\TfR.\L   Sizt. 


'  Cf.  Englisch,  Deutscfie  Zeitschr.  f.  Chir.,  190(3,  Ixxxix. 
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iinliickv  occasion,  (lie  oltjcci  slips  lu'voiid  the  v:\-as\)  aiitl  remains  fixed 
in  the  deep  nretlira  or  the  hhi<hh'r.  The  patient's  siuinie  will  often  deter 
him  from  seeking  relief;  the  foreign  body  may  create  no  disturbance  at 
first,  so  he  flatters  himself  that  everything  is  all  right,  until,  sooner  or 

later,  jierhaps  long 
after  hv  has  forgot- 
ten his  lx)yisli  folly, 
symptoms  of  stone 
arise,  and  this  when 
removed  is  found  to 
have  formed  upon  a 
nucleus  introduced 
from    without   (  Fig. 

Xot  infrequently, 
however,  a  foreign 
body  comes  legiti- 
mately, as  it  were,  in- 
to the  bladder;  der- 
moid cysts  containing 
bones,  teeth,  and  hair 
(Fig.  93),  may  dis- 
charge into  its  cav- 
ity. The  broken  end  of  a  catheter  may  constitute  the  foreign  body, 
usually  in  cases  where  the  individual  is  himself  obliged  to  have  frequent 
recourse  to  a  catheter.  The  old-fashioned  gntta-percha  bougie  has  fallen 
into  disfavor  on  account  of  its  peculiar  brittleness.  Again,  substances  of 
all  sorts — bone,  seeds,  etc. — may  enter  the  Wadder  through  fistulsp, 
while  splinters,  bullets,  and  bone  may  be  lodged  there  traumatically. 

The  natural  history  of  a  foreign  body  in  the  bladder  is  that  it  causes 
some  irritation,  becomes  surrounded  with  mucus,  and  thus  becomes  a 
nucleus  for  stone.  In  this  respect  blood  clots,  tumors,  fragments  of 
tumors,  ulcers,  and  kidney  stones  act  like  foreign  bodies,  inasmuch  as 
they  may  become  centers  of  stone  fornuition  unless  they  are  passed  from 
the  urethra. 

Treatment 

If  the  foreign  body  be  a  portion  of  catheter  or  bougie,  the  patient 
will  usually  hasten  to  tell  his  troubles  and  demand  relief.  If,  however, 
it  be  some  other  foreign  body,  he  will  ])robably  demand  relief  from  his 
cystitis,  all  the  while  denying  any  knowledge  of  its  cause,  even  after  the 
foreign  body  has  been  extracted.  When  the  nature  of  the  substance  in 
the  bladder  has  been  learned  an  attempt  should  be  made  at  extraction, 
to  prevent  it  from  becoming  a  nuchnis  for  stone.     If  there  be  much  cys- 


FiG.  93. — Stones  Formed  on  Hairs  of  a  Dermoid  Cyst 
Ruptured  into  the  Bladder.     Natural  Size. 
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titis  present,  rest  in  !)(■(],  with  cleiiiiileents  and  some  anodyne,  for  several 
(lays  before  the  operation,  is  advisable.  Anything  vvhieli  will  go  into  the 
urethra  would  come  out  again  if  it  could  be  correctly  seized  and  drawn 
upon  in  a  correct  line,  with  its  point  turned  backward;  consequently,  an 
attempt  should  be  made  to  reach  all  long  bodies,  such  as  pencils,  and  all 
small  bodies  by  using  a  snuill  litborite  or  other  forceps  designed  for 
this  special  purpose,  of  which  there  are  several  varieties  kept  by  instru- 
ment nuikers.  It  is  often  exceedingly  difficult  to  catch  them  correctly; 
soft  catheters,  however,  are  very  easy  to  extract ;  they  double,  and  may 
be  withdrawn  however  caught.  The  difficulty  in  seizing  a  portion  of 
soft  catheter  is  that  it  cannot  be  felt  on  account  of  giving  no  click  or 
grating  against  a  metallic  forceps ;  consequently,  in  the  search  for  such 
a  foreign  body,  the  blades  of  the  lithotrite  have  to  be  shut  occasionally 
over  d liferent  parts  of  the  bladder  surface,  until  the  offending  body  is 
caught.  Care  must  be  exercised,  of  course,  not  to  catch  a  fold  of  the  blad- 
der. The  cystoscope  is  of  assistance  here  and  may  sometimes  be  inserted 
along  with  the  forceps.     Or  an  operating  cystoscope  may  be  employed. 

Two  substances,  wax  and  glass,  demand  a  special  notice.  The  for- 
mer becomes  so  soft  at  the  temperature  of  the  body  that  not  only  can  it 
not  be  felt,  but,  if  seized,  can  only  be  taken  away  piecemeal,  and  some 
portion  is  pretty  sure  to  remain  behind.  As  to  glass  and  other  brittle 
substances,  the  danger  of  injuring  the  bladder  in  attempts  at  extraction 
with  forceps  renders  all  such  efforts,  as  a  ride,  unadvisable.  Conse- 
quently, for  all  foreign  bodies  of  wax  or  glass,  and  for  all  such  as  can- 
not be  extracted  after  patient  effort,  cystotomy  should  be  performed, 
and  this  as  early  as  possible,  before  the  foreign  body  has  had  time  to 
be  incrusted  with  urinary  salts.  If  for  any  reason  the  operation  has 
to  be  postponed,  the  bladder  should  be  washed  daily. 

Lohnstein,  Hochenegg,  and  Pollak  ^  have  each  siiccessfully  dissolved 
pieces  of  wax  or  tallow  in  the  bladder  by  injecting  some  20  c.c.  of  ben- 
zine and  washing  this  out  after  half  an  hour.  The  injection  is  unirri- 
tating  and  nuiy  be  repeated. 
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Foreign  bodies  may  enter  the  urethra  at  either  extremity  or  may 
develop  in  and  about  the  canal. 

-r^  •  ,       .       ( Fragments  of  surgical  instruments.      Substances  introduced  by  the 

From  without:    <      .^      .     ^    ,    .  „  ,    , 

(      intoxicated,  insane,  or  sexually  perverted. 

„  ...  \  Renal  or  vesical  calculi,  or  any  substance  which  might  form  a  nu- 

I'rom  wnthin:      -{       ,        .  ,       i     ,- 

I      cleus  tor  such  calculi. 

Originating  in  orK,        J  Formed  about  a  foreign  body,  or  in   an   ulcerated   spot, 
about  the  canal,  j  {     pocket,  or  fistula.     Prostatic  calculus. 

^  Wien.  klin.  Wochenschr.,  1908,  July  9. 
30 
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Varieties. — Tlic  mosi  vnricd  substances  arc  found  in  the  urethra, 
introdueed  hy  the  patient  under  the  influence  of  that  perverted  and 
depraved  sexual  instinct  which  affects  the  male  of  all  ages  who  gives 
up  his  mind  to  impure  thoughts  and  whose  sexual  necessities  are  not 
gratified. 

Seeds,  stones,  beads,  beans,  peas,  nails,  pins,  needles,  hairpins,  slate- 
pencils,  portions  of  glass,  wax,  cork,  and  a  host  of  other  substances,  are 
thus  introduced  into  the  meatus,  and,  slipping  beyond  the  reach  of  the 
fingers,  are  not  infrequently  swallowed  by  the  urethra.  Broken  catheters 
and  bougies,  especially  in  cases  of  stricture,  and  instruments  left  a 
demeure,  if  not  well  fastened,  may  slip  past  the  meatus  and  travel 
toward  the  bladder.  Their  constant  tendency  is  to  slip  persistently  on- 
ward, not  because  of  any  urethral  suction  or  peristalsis,  but  merely  be- 
cause they  are  introduced  blunt  end  first,  and  consequently,  unless  quite 
round,  the  outer  end  is  likely  to  be  the  sharjier.  Therefore  every  erec- 
tion or  effort  at  extraction,  if  it  move  the  foreign  body  at  all,  pushes  it 
inward.  Rounded  bodies,  such  as  beans  or  pebbles,  lie  in  the  natural 
pouches  of  the  canal  (fossa  navicularis,  bulbous  urethra)  or  become 
arrested  by  stricture. 

If  foreign  bodies  are  not  removed,  one  of  three  consequences  follows: 
1.  They  travel  on  into  the  bladder  and  form  a  nucleus  for  stone  there ; 
or,  2.  Stone  forms  around  them  in  the  urethra ;  or,  3.  They  cause  the 
urethra  to  inflame,  bring  on  retention  of  urine,  and  finally  either  be- 
come encysted  or  ulcerate  their  way  out,  leaving  behind  fistula  and 
ultimately  stricture. 

Treatment — If  the  body  be  long  and  soft  (catheter,  piece  of  wood),  it 
may  be  transfixed  with  a  stout  needle  through  the  floor  of  the  urethra  and 
the  canal  pushed  back  over  it,  like  a  glove  over  a  finger,  as  far  as  possible, 
when  it  may  be  transfixed  again,  and  so  urged  forward  until  it  reaches 
the  meatus.  In  manipulating  with  forceps,  if  the  finger  on  the  outside 
can  detect  and  get  behind  the  foreign  body,  nothing  should  divert  the  sur- 
geon from  keeping  up  pressure  at  that  point  in  order  to  prevent  his  in- 
strument from  pushing  the  offending  substance  still  deeper  into  the  canal. 

If  the  foreign  body  lies  behind  a  stricture,  the  latter  must  be  cut  or 
rapidly  dilated  (continuous  dilatation),  to  allow  the  passage  of  an  in- 
strument suitable  for  extraction. 

Pins  and  needles  may  be  extracted  through  the  floor  of  the  canal  if 
their  blunt  ends  can  be  steadied.  To  remove  a  hatpin  its  point  is  pushed 
through  the  urethral  floor  and  its  shaft  drawn  out  until  the  head  can  be 
turned  so  as  to  extrude  through  the  meatus. 

My  father  once  extracted  a  pin  with  Thompson's  divulsor,  and  Dief- 
fenbach  removed  one  from  the  membranous  urethra  by  pushing  it  with 
his  finger  in  the  rectum  until  the  point  protruded  through  the  perineum, 
and  then  forcibly  extracting  it. 
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All  other  iiiaiiipiilations  failiiii;-,  pci-iiical  section  will  reveal  the  ]M)si- 
tioii  of  thv.  object  and  })erniit  extraction.  The  penile  or  the  scrotal  nre- 
thni  shonhl  not  he  excised  for  fear  of  fistula  in  the  one  case,  infiltration 
in  the  other. 

URETHRAL    CALCULUS 

A  stone  descending  from  the  kidney  or  the  1)1  adder  may  be  caught 
in  the  prostatic,  the  bulbous,  or  the  navicular  urethra,  or  behind  a 
stricture ;  or  it  may  form  abont  an  impacted  foreign  body,  or  on  any 
ulcerated  spot  or  fistula.  It  assumes  the  shape  of  that  part  of  the 
canal  or  cavity  in  which  it  lies. 

Urethral  calculus  is  usually  a  urinary  calculus  arrested  in  the  ure- 
thra. Less  often  it  forms  m  situ—e.  g.,  about  a  foreign  body  or  btiliind 
a  stricture.     Prostatic  calculi  are  mentioned  beloAv. 

Englisch  ^  has  collected  113  cases  of  calculi  in  the  prostatic  urethra, 
149  in  the  membranous  canal,  C8  in  the  bulb,  103  in  the  penile  and 
scrotal  regions,  and  41  in  the  fossa  navicularis. 

The  calculi  are  elongated  in  shape,  faceted  if  numerous,  and  if 
neglected  grow  to  consideral)le  size  and  form  pouches  in  which  they  lie. 

Symptoms — If  the  calculus  comes  from  the  bladder  the  onset  of 
symptoms  is  sudden.  As  it  enters  the  urethra  during  urination  the  flow 
stops  suddenly,  while  a  sharp  pain  is  felt.  A  second  effort  may  extrude 
it  from  the  canal  or  only  impact  it  more  firmly,  or  it  nuiy  fall  back  into 
the  bladder  and  remain  a  vesical  calculus.  Once  impacted,  it  nuiy  cause 
complete  retention,  or,  more  commonly,  dysuria. 

If,  on  the  other  hand,  the  stone  forms  in  situ,  the  onset  of  sym})toms 
is  insidious.  First,  there  is  slight  gleet  and  some  difticulty  in  ui"ination. 
The  gleet  becomes  slowly  worse,  and  finally  periurethi-itis  occurs,  which 
goes  on  to  extensive  suppuraticm  and  fistulization.  The  obstruction  to 
urination  is  not  complete. 

Periurethral  calculi  may  remain  latent  for  a  long  time,  until  they 
obtrude  upon  the  lumen  of  the  urethra  or  excite  suppuration  in  the 
pocket  within  which  they  lie. 

Diagnosis — A  sharp  attack  of  urethral  colic  is  unmistakable,  but  the 
less  acute  conditions  just  described  simulate  stricture  of  the  urethra; 
indeed,  stricture  and  stone  often  coexist.  The  mistake  is  not  a  vital  one, 
however,  for  any  attempt  at  dilatation  will  produce  a  grating  sound 
characteristic  of  stone,  and  the  calculus  may  be  felt  between  the  instru- 
ment and  the  finger  externally.  ■ 

Treatment — In  acute  cases  an  attempt  may  be  made  to  push  the 
stone  back  into  the  bladder  if  it  has  not  passed  the  membranous  urethra ; 

*  Archiv  /.  klin.  Chir.,  1904,  Ixxii,  487;  Centralbl.  f.  Ham.  u.  Sex.  Org.,  1904,  xv,  18, 
81,  135. 
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or,  if  it  has  passed,  the  anterior  urethra  may  be  distended  with  olive  oil 
and  the  stone  \Yorkcd  forward  to  the  meatus,  whence  it  may  be  extracted 
by  crushing  or  by  meatotomy.  These  failing,  the  meatus  may  be  pinched 
and  the  patient  encouraged  to  urinate ;  when  the  canal  is  fully  dis- 
tended the  meatus  is  released  and  the  stone  exi)elled  by  the  gush  of  urine. 
The  urethral  lithotrite  is  a  dangerous  instrument  and  of  doubtful  utility. 
The  scoops  and  forceps  of  Collin  and  Leroy  d'Etiolle,  though  ingenious, 
are  never  at  hand  at  the  right  moment.  When 'these  methods  fail  ex- 
ternal urethrotomy  succeeds. 

Chronic  cases  of  urethral  calculus  call  for  external  urethrotomy  to 
remove  the  stone,  to  excise  the  pocket  in  which  it  lies,  and  to  divide  or 
excise  the  stricture,  which  is  usually  present. 

Infiltration,  abscess,  and  fistula  are  considered  in  Chapter  XXIV. 

PROSTATIC    CALCULUS 

Prostatic  stones  or  calculi  are,  properly  speaking,  urinary  calculi 
which  have  become  lodged  in  the  prostatic  urethra  or  in  the  prostate 
itself.  Prostatic  concretions  are  the  result  of  a  concentration  of  the 
prostatic  secretion,  and  originate  in  the  gland  itself.  These  are  very 
common  in  the  prostates  of  middle-aged  men.  They  are  formed  of 
pliosphatic  salts  and  epithelial  detritus.  They  rarely  attain  the  size  of  a 
pea,  and,  unless  they  exceed  this  size,  have  no  clinical  significance. 
They  may  attain  any  size  and  shape.  Several  may  be  found  separated 
from  one  another,  perhaps  embedded  in  dilated  follicles,  or,  if  many  are 
present,  they  cause  atrophy  of  the  prostatic  substance,  until  the  prostate 
resembles  a  sack  full  of  small  stones,  which  may  be  felt  rubbing  against 
one  another  on  pressure  per  redum,  giving  an  emphysematouslike 
crackling  (Adams).  In  bad  cases  prostatic  calculi  tend  to  unite,  pro- 
jecting into  the  urethra,  and  forming  curiously  distorted,  branched 
masses,  dipping  down  into  the  substance  of  the  prostate,  and  extending 
forward  into  tlie  canal  of  the  urethra,  and  backward  perhaps  into  the 
bladder.  Such  masses  have  been  found  4  or  5  inches  long.  One,  re- 
moved by  T.  Herbert  Barker,  was  composed  of  20  portions,  weighing, 
collectively,  3  ounces,  4  drams,  and  1  grain — about  110  grams. 

PREPUTIAL    CALCULUS 

These  resemble  urethral  calculi  in  that  they  may  descend  from  alwve 
or  be  formed  in  situ,  and  have  been  exhaustively  studied  by  Engliseh.^ 
They  are  extremely  rare. 

1  Wien.  med.  Presse,  1903,  No.  47-49. 


CHAPTER    XL 
GENITO-UEINARY   TUBEECULOSIS 

In  the  clinic,  tuberculosis  is  often  spoken  of  as  though  it  were  con- 
fined to  the  genital  or  urinary  organs,  just  as  at  other  times,  as  though 
confined  to  the  lungs,  the  joints,  or  other  parts  of  the  body ;  yet  tuber- 
culosis is  always  a  systemic  disease,  and  it  is  impossible  during  life  to 
be  sure  of  the  precise  distribution  of  the  tubercular  lesions.  Even 
though  the  tuberculosis  may  apparently  be  confined  to  certain  organs, 
and  even  though  cure  of  the  tuberculosis  in  these  organs  may  be  fol- 
lowed by  complete  and  permanent  relief  from  all  symptoms  of  tuber- 
culosis, we  can  never  be  sure  during  the  patient's  life  that  there  is  not 
some  other  focus  of  the  disease  in  the  body  which  nuiy  give  symptoms 
at  some  future  time.  Postmortem  observations  almost  invariably  show 
that,  when  there  is  tuberculosis  of  the  genital  or  urinary  organs,  there  are 
lesions  in  the  lungs  or  in  the  lymph  nodes  somewhere  else  in  the  body. 

The  Onset  of  Genito-urinary  Tuberculosis — The  symptoms  of  genito- 
urinary tuberculosis  usually  show  themselves  first  either  in  the  bladder 
or  in  the  testicle ;  but  the  appearance  of  symptoms  is  entirely  fallacious, 
and  we  shall  see  that  tuberculosis  may  be  said  never  to  begin  in  the  blad- 
der. Saxtorph  (quoted  by  Watson)  reports  one  case  of  primary  tuber- 
culosis in  the  bladder.     Fenwick  has  reported  similar  cases. 

It  is  my  personal  opinion  that  tuberculosis  is  very  rarely  primary 
in  the  epididymis,  though  we  frequently  see  cases  in  which  the  epidid- 
ymis is  the  only  organ  apparently  diseased;  but,  waiving  this  pn-sonal 
opinion  for  a  moment,  we  may  accept  the  findings  of  Walker  ^  as  suf- 
ficiently accurate.  Walker  collected  279  cases  of  genito-urinary  tubei-- 
culosis,  in  184  of  which  the  kidney  was  the  first  organ  attacked,  in  SO 
the  epididymis,  in  6  the  prostate,  in  6  the  Fallopian  tubes,  in  2  the 
seminal  vesicles,  and  in  1  the  uterus.  The  renal  pelvis  and  ureter  are 
never  attacked  primarily.  From  these  various  organs  the  disease  may 
spread  to  any  of  the  other  organs  of  the  genito-urinary  tract. 

In  the  genital  and  in  the  urinar}^  tract  it  is  customary  to  speak  of 
ascending  or  descending  invasion,  or  extension  of  tuberculosis.  In  the 
urinary  tract,  descending  extension  means  that  the  disease  begins  in  the 

'  Annals  of  Surgery,  1907,  xlv,  249,  388,  597. 
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kidneys  and  extends  thence  to  the  hhuhler  or  to  the  genital  tract,  through 
the  blood  current  (U-  through  the  ureter.  Ascending  extension  is  in  the 
opposite  direction,  from  the  bladder  to  the  kidney.  Similarly,  in  the 
genital  tract,  descending  infection  is  (usually)  taken  to  mean  extension 
from  the  epididymis  to  the  testicles  or  prostate,  ascending  infection  the 
opposite. 

The  French  school,  following  Halle  and  Motz  ^  and  Albarran,^ 
maintain  that,  since  no  one  has  ever  found  ureteral  tuberculosis  without 
renal  tuberculosis,  we  have  no  right  to  assert  that  ascending  invasion  of 
the  kidney  from  the  bladder  ever  occurs.  They  maintain  that  all  uri- 
nary tuberculosis  is  descending  tuberculosis.  Inasmuch,  however,  as 
tuberculosis  always  begins  in  one  kidney,  just  as  it  always  begins  in  one 
epididymis,  and  is  usually  very  slow  to  attack  the  opposite  kidney,  in- 
stances of  liilateral  renal  tuberculosis  are  seen  in  which  it  seems  prob- 
able that  infection  of  the  second  kidney  is  due  to  vesical  retention,  and 
may  just  as  properly  be  attributed  to  ascending  invasion  as  may  any 
simple  pyogenic  renal  infection. 

Yet  it  is  equally  true  of  pyogenic  nephritis  and  tubercular  nephritis 
that,  although  clinically  ascending  and  due  to  retention,  the  actual  proc- 
ess may  well  be  that  the  ki(hiey  is  congested  or  dilated  by  retention,  but 
infected  by  bacteria  circulating  in  the  blood.  Retention  certainly  pre- 
pares the  kidney  for  infection ;  but  whether  the  bacteria  reach  the  kid- 
ney from  the  general  blood  stream  or  by  traveling  against  the  urinary 
stream  or  in  the  lymphatics  (the  existence  of  which  is  asserted  by  Moul- 
lin  and  denied  by  Walker),  we  do  not  know. 

Rovsing,  at  the  First  International  Urological  Congress,  combated 
Albarran's  views  and  cited  certain  cases  as  evidence  of  ascending  renal 
tuberculosis,  and  although  the  question  is  certainly  not  yet  settled,  we 
may  accept  it  as  a  general  proposition  that,  clinically  speaking,  tuber- 
culosis of  the  urinary  organs  begins  in  the  kidney  and  descends  thence 
to  the  bladder ;  while  infection  of  the  opposite  kidney  may  be  clinically 
ascending,  inasmuch  as  it  is  unlikely  to  occur  until  grave  lesions  of  the 
bladder  and  urethral  retention  shall  have  prepared  the  way  for  what  is 
currently  termed  ascending  infection. 

In  the  genital  organs  conditions  are  not  quite  the  same,  since  there 
is  no  retention  to  damage  the  second  epididymis.  Yet  the  tuberculosis 
often  travels  from  one  epididymis  to  the  other  within  one  or  two  years, 
and,  in  many  instances,  without  notable  or  characteristic  lesions  of  the 
intervening  prostate  and  vesicles. 

Extension  of  Lesions  from  the  Genital  to  the  Urinary  Tract — The 
spreading  of  tuberculosis  from  the  urinary  tract  to  the  genital  tract. 


*  Guyon's  Annales,  1906,  xxiv,  161-241. 

2  Transactions  of  the  First  Internat.  Urological  Congress,  1908, 
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or  from  the  genital  to  the  urinary  tract,  is  not  thoroiiglily  exjjlained, 
but  we  reeognize  clinically  that  the  disease  often  sj)rea(ls  from  one 
tract  to  the  other.  It  is  prohahle  that  the  prostate  forms  the  point  of 
juncture. 

Tuberculosis  of  the  kidney,  reaching  to  the  bladder,  may  spread 
thence  to  the  prostate  and  thence  to  the  epididymis;  but  when  tubercu- 
losis begins  clinically  in  the  ei)idi(lyniis  and  spreads  thence  to  the  pros- 
tate and  to  the  bladder,  it  is  probable  that  invasion  of  the  kidney  is 
due  to  hematogenous  infection,  although  it  may  be  encouraged  by  reten- 
tion from  tubercular  infiltration  about  the  neck  of  the  bladder. 

Frequency  of  Tuberculosis  of  the  Different  Parts  of  the  Urinary  Tract — 
Given  the  above  facts  in  reference  to  tlu;  onset  and  extension  of  tuber- 
culosis of  the  genito-urinary  organs,  it  is  obviously  futile  to  attempt 
statistical  tabulation  of  the  distribution  of  the  disease.  The  number  and 
variety  of  organs  involved  will  depend  upon  the  period  at  which  the 
patient  is  seen.  It  has  been  my  clinical  experience,  in  examining  the 
records  of  100  patients  with  tuberculosis  of  the  epididymis,^  to  note 
that  in  26  cases  the  epididymis  was  apparently  the  only  organ  involved. 
In  24,  other  organs  of  the  genito-urinary  system  were  involved,  and  in 
31  there  were  either  evidences  or  history  of  tuberculosis  elsewhere  in 
the  body  outside  of  the  genito-urinary  tract. 

Mixed  Infection — j\Iixcd  infection  occurs  early  in  urinary  tubercu- 
losis, so  that  one  practically  never  removes  a  kidney  that  does  not  show 
evidence  of  mixed  infection,  and  one  rarely  looks  into  a  tuberculous 
bladder  that  does  not  show  a  more  or  less  generalized  cystitis,  probably 
due  to  mixed  infection.  Indeed,  the  active  progress  and  symptoms  of 
the  disease  are  in  large  measure  due  to  this  secondary,  pyogenic  infec- 
tion. Yet,  in  certain  instances,  only  the  bacillus  of  tuberculosis  is  iso- 
lated from  the  urine.  In  the  epididymis,  mixed  infection  is  not  so 
constant,  though  it  is  frequent  either  at  the  onset  of  the  tuberculosis  or 
as  a  later  complication. 

Etiology — Tuberculosis  is,  generally  speaking,  a  disease  of  youth, 
and  genito-urinary  tuberculosis  is  no  exception  to  this  rule.  Thus,  in 
65  per  cent  of  cases  observed  by  me,  tuberculosis  of  the  epididymis  has 
appeared  between  the  ages  of  fifteen  and  thirty-four,  yet  2S  per  cent  ap- 
peared between  the  ages  of  thirty-five  and  forty-nine ;  but  the  cases  in 
which  the  genital  de])osit  appeared  relatively  late  in  life  had  almost  all 
shown  earlier  lesions  elsewhere  in  the  body,  so  that,  of  my  series,  71  per 
cent  showed  tuberculosis  somewhere  in  the  body  between  the  agos  of  fif- 
teen and  thirty-four.^ 


*  Annals  of  Surgery,  June,  1907. 

^  The  onset  of  renal  tuberculosis  can  l)e  identified  with  far  less  accuracy  since  it 
may  remain  latent  for  a  considerable  period. 
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Trauma. — A  few  cases  have  been  cited  as  evidence  of  renal  tubei" 
cnlosis  following  injury.  Yet  such  cases  are  very  rare.  The  trauma  of 
stone  has  not,  so  far  as  I  know,  ever  been  alleged  as  a  cause  of  renal 
tuberculosis.  The  stones  found  in  tubercular  kidneys  are  secondary. 
Trauma  is  equally  rare  as  a  cause  of  epididymal  tuberculosis.  Only  6 
per  cent  of  my  cases  gave  such  a  history. 

Gonorrhea. — Gonorrhea  has  not  been  alleged  as  an  important  cause 
of  renal  tuberculosis^  though  it  is  looked  upon  as  a  frequent  cause  of 
prostatic  or  epididymal  tuberculosis.  I  certainly  have  not  found  it  such. 
In  only  11  per  cent  of  my  cases  was  the  patient  known  to  have  gonorrhea, 
either  acute  or  chronic,  at  the  time  of  onset,  while  19  per  cent  denied 
ever  having  had  the  disease  at  all,  and  of  4  cases  with  quiescent  epi- 
didymal tuberculosis  whom  I  saw  through  attacks  of  gonorrhea,  2  had 
acute  exacerbations  and  2  did  not. 

Coitiis. — There  is  no  sufficient  evidence  of  tubercular  inoculation 
of  the  genital  or  urinary  organs  in  coitus. 


CHAPTER   XLI 
TUBERCULOSIS    OF    THE   KIDNEY 

PATHOLOGY 

Three  types  of  tubercular  inilainniatioii  of  the  kidneys  are  recog- 
nized.    These,  with  their  subdivisions,  are  as  follows : 
General  miliary  tuberculosis. 
Surgical  tuberculosis. 
Parenchymatous. 
Papillary. 
Pelvic. 
Toxic  tubercular  nephritis. 
General  Miliary  Tuberculosis. — Miliary    tuberculosis    of    the 
kidney  occurs  as  part  of  a  general  miliary  tuberculosis  disseminated 
throughout  the  various  viscera.     It  has  no  interest  for  the  surgeon. 

Surgical  Tuberculosis. — Surgical  tuberculosis  begins  with  one  or 
more  localized  tubercular  deposits  in  one  kidney.  While  it  is  possible 
that  both  kidneys  may  be  attacked  simultaneously,  this  is  doubtless  as 
rare  as  for  both  epididymes  to  be  attacked  simultaneously.  It  seems 
probable  that  but  one  kidney  is  attacked  by  tuberculosis  at  first,  and  its 
fellow  is  usually  involved  only  after  a  number  of  years  have  elapsed. 

Parenchymatous  Lesions. — The  initial  lesion  of  surgical  tuberculosis 
usually  appears  in  the  renal  parenchyma,  and  almost  invariably  at  one 
or  the  other  pole.  The  central  portion  of  the  kidney  is  usually  the  last 
to  be  attacked  by  tuberculosis. 

The  lesion  begins  as  one  or  more  discrete  infiltrations  of  round  cells. 
These  coalesce  and  necrose,  forming  at  first  hard  nodules  and  later 
cheesy  masses  surrounded  by  infiltrated  areas,  which  increase  in  size 
with  greater  or  less  rapidity  (Fig.  94). 

Old  tubercular  foci  become  cheesy  cavities  surrounded  by  areas  of 
infiltration  and  interstitial  sclerosis,  extending,  perhaps,  for  a  consid- 
erable distance  throughout  the  kidney  parenchyma.  If  the  tubercular 
])rocess  is  still  active,  those  sclerotic  areas  may  be  studded  Math  little 
tid^ercles  in  process  of  formation.  The  tuberculosis  thus  spreads 
throughout  the  kidney  by  direct  extension,  or  by  the  appearance  at  a 
distance  of  new  localized  foci.    By  the  time  the  tubercles  attain  the  size 
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of  a  large  pea,  they  are  likely  to  reach  the  sinus  of  the  kidney  and  to 
break  into  the  pelvis,  discharging  their  contents  and  thereafter  forming 
deep  tnberculoiis  ulcerations  and  infecting  the  neighboring  portions  of 
the  pelvis ;  or  else,  by  discharge  of  tubercle  bacilli  in  the  urine,  infecting 

various  portions  of 
the  ureter  and  of  the 
lower  urinary  tract 
by  direct  urinary 
contamination  (Figs. 
94,  95,  96).  Less 
often  and,  as  a  rnle, 
less  early,  the  tuber- 
cles rupture  through 
the  capsule  of  the 
kidney,  causing  tu- 
bercular perinephri- 
tic  abscess. 

Papillary  Tuber- 
culosis.— In  this  very 
rare  form  of  renal  tu- 
berculosis the  tuber- 
cle is  situated  at  the 
tip  of  one  of  the  renal 
papillix?.  It  prompt- 
ly ulcerates  into  the 
pelvis  and  apparently 
shows  little  tendency  toward  general  dissemination  throughout  the 
organ.  Hurry  Fenwick  and  Israel  were  the  first  to  describe,  this  lesion. 
Pelvic  Tuberculosis — The  precise  frequency  of  tuberculosis  of  the 
pelvis  at  the  onset  of  renal  tuberculosis  is  not  definitely  known.  Ware 
has  removed  a  kidney  showing  tubercular  granulations  upon  the  inside 
of  the  pelvis  at  a  very  early  stage.  These  are  little,  discrete,  rounded, 
velvety  areas.  As  seen  at  a  later  stage  by  the  surgeon,  however,  pelvic 
tuberculosis  usually  consists  of  a  considerable  thickening  of  the  wall  of 
the  pelvis,  with  ulceration  upon  its  inner  surface,  with  no  tendency  to 
perforation,  but  with  marked  sclerosis  of  the  cellular  and  fatty  tissue 
about  the  pelvis.  As  a  result  of  these  secondary  changes,  the  cavity  of 
the  pelvis  may  be  almost  obliterated,  causing  renal  retention  and  dila- 
tation. 

Secondary  Sclerotic  Changes. — The  secondary  sclerotic  changes  about 
an  old  tnbercular  focus  of  the  kidney  have  been  described.  The  re- 
maining nontubercular  ]iarenchyma  may  be  the  seat  of  a  toxic  paren- 
chyniatons  tubercular  nephi-itis  (see  below).  The  fatty  capsule  of  the 
kidney  undergoes  marked  sclerotic  changes  over  the  tuberculous  areas 


Fig.  94. — Renal  Tubeuculosis.  Upper  pole  a  mass  of 
tubercular  tissue;  lower  pole  pyonephrotic ;  pelvis  ob- 
literated. 
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and  to  a  less  degree  over  oLliei"  parts  of  ilio  kidney.  Marked  perirenal 
fibrolipoina  sonietimes  oeeurs.  The  infiltration  about  \hv,  pelvis  of  the 
kidney  has  been  alluded  to  iibove. 

Secondary  Pyogenic  Changes — Mixed  infection  usually  suix!rvenes 
soon  after  a  tubercular  focus  ru])turos  into  the  pelvis.  The  mixed  in- 
fection is  usually  mild,  and  docs  not  excite  acute  suppuration  in  the 
kidn(!y,  even  though  blocking  of  the  ]ielvis  dilates  the  organ  into  a  pyo- 
ne})hrotic  sac;  but  mixed  infection  in  a  tubercular  lesion,  rupturing 
through  the  capsule  into  the  perinephritic  space,  may  result  in  acute  sup- 
purative ]ierine])liritis. 

Extension  of  the  Disease — The  disease  extends  dii-ectly  to  the  ureter 
and  to  the  bladder,  probably  by  inoculation  from  the  tul)erculous  urine. 

The  Ureter. — The  ureter  may  be  attacked  by  tul)en-culosis  in  any 
p:irt  or  throughout,  but  the  favorite  sites  of  infection  are  its  upper  and 
lowei'  extremities.  At  the  upper  extremity,  the  nreft'r  may  become  ul- 
cerated and  stenosed,  though  not  infrequently  it  is  merely  thickened  and 


Fig.  95. 


Renal,   Ttibkrcut.osis.      Abscesses  throughout,  but  chiefly  at  poles;  fibrolipo- 
matous and  suppurating  jxTiiiephritis;  ureter  obliterated. 


dilated  (E'ig.  9G).  At  the  lower  extremity  it  becomes  infiltratod,  ul- 
cerated, dilated,  or  contracted,  showing  the  characteristic  tubercular- 
ureter  a])])earance  to  the  cystoscope  (PI.  I). 

In  old  cases,  the  ureter  may  be  involved  from  end  to  end,  and  this 
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iiivolvt'iiunit  shows  itself  us  an  irregular  lliickeniiig  and  thiuning  with 
ulceration,  irregular  dilatation,  points  of  stricture,  and  a  general  peri- 
urethral sclerosis,  while  to  the  eystoscope  it  shows  a  distortion  of  the 
trigone  caused  by  the  pulling  upon  it  of  the  shortened  ureter. 


Fig.  96. — Renal  Tuberculosis.     Abscesses  at  upper  (T)  and  lower  poles  with  renal  tissue 
(II)  between.     Pelvis  obliterated;  ureter  (U)  thickened  and  dilated. 

The  Bladder. — Involvement  of  the  bladder  usually  begins  about 
the  ureter  orifice  and  progresses  in  the  numner  described  in  the  next 
chapter. 

Toxic  Tubercular  Nephritis. — The  kidneys  of  a  patient  suffer- 
ing from  any  grave  tubercular  lesion,  or  from  any  other  form  of  chronic 
sepsis,  become  the  seat  of  chronic  parenchynuitous  toxic  nephritis,  a 
process  caused  by  the  incessant  poisoning  of  these  organs  from  the  toxic 
products  they  arc  eliminating.  Therefore,  if  one  kidney  is  gravely 
affected  with  surgical  tuberculosis,  its  fellow  and,  indeed,  its  own. 
uninvolved   parenchyma,    become   the   seat   of   this   "  medical "    toxic 
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iK'phritis.  The  existence  of  this  le.siou  is,  of  course,  of  the  greatest 
iiiipiii-luiice  in  determining  the  prognosis  for  the  patient  in  case  of 
ncphrcctoinv. 

The  Opposite  Kidney — Tn  early  snrgical  tnhercnlosis  of  the  kidney 
tlie  opposite  kidney  is  nonnah  By  the  time  the  patient's  symptoms  have 
acquired  sufficient  severity  for  him  to  consult  a  ])hysician,  the  disease  is 
almost  always  unilateral;  hut  before  the  jjhysician  has  made  his  diag- 
nosis, or  before  the  patient's  symptoms  have  become  sufficiently  severe 
for  him  to  consult  a  specialist,  the  opposite  kidney  has  become  invaded 
by  the  surgical  tu])crcular  ])roeess  iu  about  10  per  cent  of  cases. 

SYMPTOMS 

The  mere  presence  of  a  tubercular  focus  in  the  kidney  gives  no 
symptoms  whatever.  If  such  a  focus  bursts  into  the  pelvis  it  is  likely 
to  cause  a  sharp,  brief  hemorrhage,  and  thereafter  the  patient  suffers 
painful  and  frequent  urination,  this  painful  and  frequent  urination 
l)eing  ])robably  due,  in  some  measure,  at  least,  to  th(>  ])assiige  of 
infected  urine  into  the  bladder,  though  the  bladder  itself  is  not  at  this 
stage  of  the  disease  infected.  Ureteral  and  vesical  inoculation  soon 
occur,  however,  and  add  to  the  intensity  of  the  vesical  irritation. 

Later  in  the  disease  renal  s^miptoms  appear.  If  the  sclerosis  al>out 
the  pelvis  and  upper  end  of  the  ureter  (or  in  au}^  part  of  that  cliannel) 
leads  to  renal  retention,  the  pain  and  fever  of  infectxMl  hydronephrosis 
or  pyonephrosis  appear ;  while  if  the  tubercular  focus  irrupts  into  the 
perinephritic  tissue,  the  local  pain  and  doughy  tumor  of  perinephritic 
abscess  supervene.  It  is,  however,  characteristic  of  renal  tuberculosis 
that,  except  for  an  onset  which  may  or  may  not  be  marked  by  hematuria 
and  renal  colic,  it  is  likely  to  continue  for  months  or  years  without  any 
renal  symptoms  whatever,  but  with  only  the  classical  painful  and  fre- 
quent urination  and  pyuria  connnonly  attributed  to  cystitis. 

The  duration  of  tlie  disease  is  quite  indefinite.  It  is  equally  true  of 
all  lubei-cular  lesions  that  some  run  a  virulently  ra])id  course,  while 
others  are  extremely  slow  to  ])rogress.  The  two  eases  of  renal  tubercu- 
losis that  I  have  watcluMJ  longest  each  date  back  for  fourteen  years.  One 
of  them  has  recently  undergoue  a  successful  nephrectouiy  at  my  hands; 
the  other  has  refused  ne]:)hrectomy,  and  for  several  years  past  has  had 
no  symptoms  whatever  of  his  disease  excepting  the  presence  of  pus  in 
his  urine. 

We  may  now  briefly  consider  the  characteristics  of  the  chief  symp- 
toms of  urinary  tuberculosis. 

Hematuria. — The  initial  hematuria  occurs  in  a  large  proportion  of 
cases,  but  may  be  so  slight  and  brief  as  to  be  overlooked.  Even  if  severe, 
it  is  not  likely  to  last  more  than  a  day  or  so,  and  its  spontaneous  disap- 
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pearanco  misleads  tlio  pliysiciaii  into  iK'lii'viug  tliat  the  (laugcr,  which  is 
only  just  begiiiniuii,  has  passi'd. 

The  bleeding  of  tuberculosis  may  recur  at  any  time.  It  is  not  par- 
ticularly characteristic.  It  is  not  severe,  like  that  of  neoplasm,  nor 
associated  constantly  and  markedly  with  pain,  as  that  of  stone. 

A  considerable  interval  usually  elapses  after  the  primary  hem- 
orrhage before  bleeding  recurs,  but  in  the  later  stages  of  the  disease,  with 
mixed  infection,  the  i)urulent  urine  is  likely  from  time  to  time  to  show 
a  little  blood.  Violent  hemorrhage  is  rare,  though  the  bleeding  from 
an  ulcerated  papilla  may  be  so  severe  as  to  endanger  life. 

Painful  and  Frequent  Urination. — This  is,  as  we  have  seen, 
an  early  symptom  of  renal  tuberculosis  which  usually  continues  through- 
out the  disease,  but  may  cease  if  the  tubercular  kidney  becomes  a  closed 
pyonephrosis.  The  frequency  is  spjntaneous  by  day  as  well  as  by  night. 
The  patient  may  urinate  as  often  as  every  hour  or  so,  even  when  the 
bladder  is  uninvolved ;  and  when  the  bladder  becomes  tuberculous  the 
frequency  is  often  extremely  great. 

The  pain  occurs  during  the  urinary  act  and  at  its  termination.  Ter- 
minal spasm  is  most  severe  if  the  bladder  neck  is  ulcerated,  but  may 
occur  even  when  there  are  no  lesions  of  the  bladder  whatever.  If  due 
chiefly  to  bladder  lesions,  the  pain  and  frequency  may  be  ameliorated  by 

local  treatment ;  but  if  due 
to  pus  coming  from  the  tu- 
bercular kidney  they  can- 
not, of  course,  be  aifected 
l)y  any  treatment  of  the 
bladder. 

Renal  Pain  and  Tu- 
mor. —  These  symptoms 
are,  as  we  have  seen,  of 
late  occurrence  in  renal  tu- 
berculosis. Inasmuch  as  a 
tubercular  seminal  vesicle 
nuiy  give  pain  in  the  loin, 
it  is  ])ossible  for  the  pain  to 
be  felt  in  the  opposite  loin 
from  that  in  which  the  tu- 
bercular kidney  lies.  This 
actually  occurred  in  the 
case  depicted  in  Fig.  97. 
Eenal  colic  from  the  passage  of  clots  of  blood  or  shreds  of  caseous 
matter  is  excc])tional. 

The  kidney  rarely  enlarges  sufficiently  to  form  a  very  large  tumor, 
even  when  it  is  pyonephrotic.     The  pyonephrotic  tubercular  kidney  is. 


Fig.  97. 


-Radiograph  of  Tubercular  Pyonephro- 
sis (O).     (By  Dr.  Cole.) 
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however,  usually  painful  and  sensitive  to  pressure,  but  a  marked  luiiior 
in  the  loin  usually  indicates  perinephritis. 

General  Characteristics. — The  patient  may  or  nuiy  not  present 
the  general  characterislic  of  tuberculosis,  a  history  of  previous  personal 
or  family  tubercnlosis,  or  evidences  of  the  disease  elsewhere  iu  the  body. 
Israel  states  that  there  was  the  iisnal  tnbercnlar  evening  rise  of  tem- 
perature in  only  22  per  cent  of  his  cases  of  uncomplicated  renal  tubercu- 
losis, though  80  per  cent  of  those  whose  bladders  were  involved  had 
fever.  The  loss  of  weight  may  or  may  not  be  uiarked,  and  it  has  been 
my  experience  that  the  pulse  is  habitually  rapid. 

DIAGNOSIS 

The  diagnosis  of  tubercular  kidney  in  its  early  stages  is  extremely 
difficult.  It  is,  indeed,  impossible  to  make  an  early  diagnosis  of  renal 
tuberculosis  without  the  cystoscope  and  the  ureter  catheter.  The  diag- 
nosis must  cover  the  following  points: 

( 1 )  The  presence  of  urinary  tuberculosis ;  ( 2 )  the  region  of  this 
tuberculosis,  whether  in  the  prostate  or  in  the  kidney;  (3)  if  in  the 
kidney,  which  kidney  is  involved;  (4)  if  one  kidney  is  involved,  what 
is  the  condition  of  its  fellow  ? 

The  means  of  diagnosis  are,  in  the  order  of  their  employment : 
Urinary  signs. 
Physical  signs. 
Tuberculin  tests. 
Cystoscopy  and  ureter  catheterism. 

Urinary  Signs. — TJie  characteristic  urine  of  tuberculosis  is  acid 
and  })urul('ut.  It  contains  the  tubercle  bacilli  and  perhaps  other  bac- 
teria. A  low  ])ercentage  of  urea  and  high  percentage  of  albumin,  and 
the  presence  of  casts  are  suggestive  of  severe  toxic  ue|)hritis  of  the  o])|)o- 
site  kidney. 

Acidity. — The  acidity  of  the  urine  desceudiug  from  a  lubcrcular 
kidney  is  not  excessive,  but  this  ui-ine  is  always  acid  unless  there  is 
marked  mixe(l  infection  with  amuioniogenic  cocci.  Such  a  mixed  in- 
fect ion  is  vei'v  unusual. 

Pyuria — Tntil  mixed  infection  occurs,  the  urine  from  a  tubercular 
kidney  contains  little  pus;  but  if  the  mixed  infection  is  slight,  therc^  nuiy 
be  quite  a  definite  pyuria  with  very  slight  bacteriuivia.  Indeed,  an  acid 
urine  containing  pus,  the  microsco])ic  examination  of  which  i-eveals  no 
bacteria  whatever,  is  very  suggestive  of  tuberculosis.  The  ulceration 
constantly  exudes  at  least  a  few  red-blood  cells  in  the  urine. 

The  Tubercle  Bacillus. — The  tubercle  ])acillus  in  the  urine,  as  else- 
where, is  an  acid-fast  bacillus  2 /^  or  8  ^t  long.  It  is  likely  to  occur  in 
groups  with  some  tendency  to  arrangement  in  chains  and  iu  S-shapes. 
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These  characteristics,  however,  arc  not  always  sufficient  to  differentiate 
it  from  the  smegma  bacillus,  which  may  occur  in  uoruml  uriue  (  PI.  11, 
F^g'   3). 

The  smegma  bacillus,  which  is  closely  related  to,  if  not  identical 
with,  the  so-called  Lustgartcn  bacillus  of  syphilis,  occurs  in  ana'  about 
the  normal  preputial  cavity  (and  in  other  regions  outside  the  genitals). 
It  has  not  infrequently  been  found  in  the  urethra,  and  Sondern  has  even 
found  it  in  the  urine  obtained  by  the  ureter  catheter  (PI.  II,  Fig.  4). 

Young  and  Churchman,^  after  an  extensive  review  of  the  literature 
and  original  experimental  observations,  conclude  "  that  it  may  be  im- 
possible, in  cases  with  organisms  in  the  urine  resembling  the  tubercle 
bacillus  in  morphology  and  stain,  to  eliminate  the  diagnosis  of  tubercu- 
losis by  any  clinical  feature.  It  may  be'  impossible  to  eliminate  such  a 
diagnosis  by  cystoscopic  examination.  It  is  impossible  to  distinguish 
positively  in  every  case  between  the  tubercle  and  smegma  bacillus  by 
any  method  of  staining  now  known.  The  confusion  in  diagnosis  can- 
not surely  be  avoided  by  catheterization.  Animal  inoculation  is  a 
tedious  method,  and  this  is  sufficient  to  condemn  it  if  an  equally  sure 
method  can  be  provided  in  its  place.  It  may,  of  course,  be  necessary 
when  no  red-staining  organisms  can  be  found.  Cultures  are  unsatis- 
factory because  of  the  uncertainty  of  the  smegma  bacillus  to  grow,  and 
of  the  difficulties  of  growing  either  organism.  The  method  is  a  slow  one. 
It  is  likely  to  be  unsuccessful  because  of  contaminating  overgrowth ;  and 
even  when  cultures  have  not  failed,  we  may  be  thrown  back  on  staining 
or  tedious  inoculation  methods  to  identify  the  organism." 

These  authors  suggest  that  a  thorougli  irrigation  of  the  urethra 
(with  a  quart  of  boric-acid  solution),  and  thorough  cleansing  of  the 
glans  and  meatus,  suffice  to  clear  away  the  smegma  bacillus.  The  pa- 
tient then  passes  his  urine  in  three  glasses.  The  specimen  of  urine  to  be 
examined  is  taken  from  the  third  glass,  centrifuged  for  at  least  five 
minutes,  and  stained  by  Gabbet's  method.  ( "  Heat  specimen  in  carbol- 
fuchsin,  wash  off  in  water,  decolorize,  and  counterstain  with  Gabbet's 
solution  of  methylene-blue,  sulphuric  acid,  and  water.") 

Yet  even  this  test  is  of  doubtful  efficacy.  The  characteristic  de- 
pended upon  by  most  authors  consists  in  the  clumping  of  tubercle  bacilli 
in  the  characteristic  forms  described  above.  Smegma  bacilli  are  rarely 
found  in  the  urine  except  as  separate  individuals,  and  extremely  rarely 
in  clumps.  Yet  the  most  eminent  pathologists  have  been  known  to  con- 
fuse smegma  bacilli  with  the  bacilli  of  tuberculosis,  in  spite  of  all  these 
precautions. 

The  only  absolute  test  is  inoculation,  and  even  inoculation  may  be 
inconclusive,  since  the  pig  may  die  of  mixed  infection  long  before  the 

*  Johns  Hopkins  Hospital  Reports,  190G,  vol.  xiii,  p.  15. 
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weeks  have  elapsed  wliieli  arc  required  for  a  positive  diagnosis  of  tuber- 
culous infection.  Fortunately,  however,  the  discovery  of  tlie  tuherck; 
bacillus  in  the  urine  is  usually  only  one  of  the  numy  tests  for  urinary 
tul)erculosis. 

Physical  Signs. — Spontaneous  pyuria  without  urethral  retention 
is  almost  invariably  caused  by  either  tubercuh)sis  or  stone.  The 
])hysi{!al  diagnosis  should  be  undertaken  with  the  purjiose  of  elim- 
inating one  or  the  other  of  these  maladies,  though  it  must  not  be  for- 
gotten that  the  two  may  exist  together.  Physical  diagnosis  may  also 
disclose  the  region  of  the  tuberculosis. 

Palpation  of  the  loin  may  reveal  nothing.  If  the  kidney  is  plainly 
palpable,  it  is  probably  not  tubercular ;  if  it  is  only  sensitive,  it  may  or 
may  not  be  tubercular;  if  there  is  perinephritis,  it  may  or  may  not  be 
tubercular.  Palpation  of  the  prostate,  the  seminal  vesicles,  and  epi- 
didymes  may  reveal  tubercular  lesions  in  these  organs.  Palpation  of  the 
vaginal  vault  in  the  female  may  reveal  a  thickened  ureter  traversing  it, 
but  this  ureter  is  not  necessarily  tubercular.  The  tubercular  ureter  has 
been  felt  by  abdominal  palpation  but  rarely. 

The  patient's  body  should  be  examined  for  scars  of  tubercular  lymph 
nodes  or  evidences  of  ancient  joint  or  bone  disease ;  his  lungs  should  be 
carefully  examined  for  evidences  of  tuberculosis ;  his  heart  for  the  hy- 
pertrophy suggestive  of  toxic  nephritis ;  his  pulse  for  the  rapidity  and 
tension  which  suggest  the  same  condition,  but  may  be  due  to  nervous 
overtension ;  his  temperature  for  the  evening  rise. 

Tuberculin  Tests. — The  familiar  injection  tuberculin  test  has 
been  but  little  employed  in  the  diagnosis  of  urinary  tuberculosis  because 
of  the  possibility  of  excessive  reactions  which  may  excite  an  acute  ex- 
acerl)ation  of  the  lesions. 

Of  the  newer  tuberculin  tests,  the  Calmette  conjunctival  reaction  is 
too  dangerous  to  the  eye,  and  the  von  Pirquet  vacciiuition  test  is  not  over- 
accurate  in  adults. 

I  habitually  employ  the  ]\Ioro  I'caction.  This  consists  of  rulibing 
into  the  skin  a  50-per-cent  mixture  of  tuberculin  and  lanolin.  The  skin 
is  j)repared  by  washing  with  soaj),  alcohol,  and  sterile  water,  and  a  mi- 
nute bit  of  the  ointment  is  thoroughly  rubbed  into  the  skin  for  at  least 
tive  minutes.  The  skin  is  then  protected  with  a  sterilized  dressing.  The 
reaction  usually  a])]iears  in  three  days,  sometimes  not  for  six  days.  It 
is  cliaracterized  by  a  general  erythema  of  the  area  that  has  been  rubbed, 
with  a  thick  outcrop  of  little  papides  w'hicli  sometimes  vesiculate.  Tem- 
perature reaction  is  extremely  rare.  The  erythema  is  repoi-ted  to  have 
appeared,  in  some  cases,  not  only  over  the  place  rubbed,  but  over  a  sym- 
metrical area  on  the  opposite  side  of  the  body.  The  eruption  fades  in 
the  course  of  a  week  or  two.     It  is  not  constant,  yet  it  is  as  reliable  as 

any  of  the  tuberculin  tests,  but  it  only  shows  that  the  patient  has  tuber- 
31 
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ciilosis  soinewhcro  in  tlie  body.  Thus  I  obtained  a  positive  reaction  in  a 
young  man  with  a  small,  ulcerated  lesion  near  the  left  ureter,  but  the 
lesion  was  successfully  excised  and  proved  to  be  a  papilloma  with 
no  evidences  of  tuberculosis.  Yet  a  residence  of  three  months  in  the 
mountains  immediately  after  the  operation  caused  the  patient  to 
gain  ten  pounds  over  his  previous  weight,  thereby  confirming  the 
diagnosis  of  tuberculosis;  but  the  tuberculosis  was  not  in  the  urinary 
organs. 

Cystoscopy. — The  cystoscope  may  show  tubercular  lesions  scattered 
over  the  bladder  (p.  40G)  and  may  reveal  whether  the  priuuiry  lesion  is 
in  the  kidney  or  the  prostate.  If  in  the  prostate,  the  chief  site  of 
tuberculosis  is  about  the  bladder  neck ;  if  in  the  kidney,  it  is  about  the 
mouth  of  the  corresponding  ureter.  But  even  though  the  kidney  be 
gravely  diseased,  the  bladder  and  ureter  may  show  no  changes  (PI.  I). 
The  characteristic  lesions  of  the  tubercular  ureter  are  inflammation, 
ulceration,  and  retraction  (PI.  I). 

The  Inflamed  Ureter  Mouth — The  ureter  may  simply  be  swollen  and 
edematous,  or  it  may  l)e  dilated  or  golf-holed  like  the  ureter  of  non- 
tuberculous  pyelo-nephritis  (p.  379). 

Ulceration  of  the  Ureter  Mouth — The  lip  of  the  ureter  or  the  adjoin- 
ing region  may  be  the  seat  of  rounded  or  irregular-shaped,  shallow  ul- 
cerations with  sharp  red  edges  and  a  sloughing  base.  Such  ulcerations 
are  peculiarly  suggestive  of  tuberculosis.  If  the  ulceration  is  marked, 
the  actual  orifice  of  the  ureter  may  be  lost  in  the  midst  of  the  crater- 
like ulcer. 

In  other  instances  the  ulcer  is  a  velvety  granulating  surface.  In 
either  event  there  is  usually  simple  cystitis  of  the  remainder  of  the 
trigone  and  perhaps  of  other  portions  of  the  bladder. 

Retraction  of  the  Ureter  Mouth — If  a  considerable  portion  of  the 
ureter  is  thickened  by  tuberculosis,  the  canal  may  l)e  shortened  and  the 
trigone  thereby  dragged  to  one  side,  so  that  by  turning  the  cystoscope 
to  appreciate  the  relative  position  of  the  tw^o  ureter  mouths,  w^e  may  find 
the  normal  ureter  dragged  almost  or  quite  to  the  median  line,  while  the 
ureter  from  the  diseased  kidney  is  far  off  to  the  side.  If  this  ureter 
mouth  is  not  markedly  ulcerated,  a  definite  retraction  may  be  noted 
in  it ;  instead  of  projecting  from  the  surface  of  the  mucous  membrane, 
it  is  drawn  into  the  bottom  of  a  funnel. 

Inactivity  of  the  Ureter  Mouth. — Although  the  ureter  mouth  may  bo 
quite  normal  itself,  careful  observation  of  its  contractions  may  show 
these  to  be  sluggish  or  absent,  but  this  sign  is  an  unsafe  one  to  de|Tend 
upon. 

Ureter  Catheterism. — If  the  physical  conditions  ]>ermit,  the  diag- 
nosis of  urinary  tuberculosis  should  always  include  ureter  catheterism. 
If  only  one  ureter  is  catheterized,  it  is  safer  to  catheterize  the  nornuil 
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Olio.      Tf  eatlioterism   is  inipossi])l(>,   the  Liiys  segregator  niav  be  em- 

]iloVi'(|. 

Catheterisiii  or  segregation  arc  all  liut  essential  to  tlie  final  diag- 
nosis. Xejilirectoiny  of  a  tulierenlar  kidney  slionld  not  be  attempted 
witliont  them.  If  possible,  the  ])hh>ridzin  or  the  iiidigo-carinin  test 
should  be  emjdoyed,  and  Alliarran's  experimental  i)()lynria, 

The  tnberenlar  kidney  may  be  polynric  at  the  onset  of  the  disease, 
but  it  is  slow  in  elimination  and  gives  a  relatively  ])oor  polyuria  curve. 

Operation  may  be  most  urgently  recpiired  in  a  ease  that  cannot 
either  be  eatheterized  or  segregated ;  but  the  local  signs  are  so  vague 
and  misleading  that  one  is  likely  to  fall  into  the  error  of  operating  upon 
the  wrong  kidney  or  of  operating  upon  a  kidney  whose  fellow  is  so  dis- 
eased that  if  cannot  support  life. 

Early  phloridzin  elimination  in  the  total  nrine  is  not  absolute  proof 
that  one  of  the  kidneys  is  sound,  nor  is  delayed  elimination  evidence 
that  one  of  the  kidnej's  cannot  support  life.  I  have  snccessfully  re- 
moved a  tubercular  kidney  from  a  patient  who  eliminated  no  phloridzin 
for  two  hours,  and  Israel  and  several  others  have  had  a  like  experience. 

PROGNOSIS 

The  prognosis  of  tuberculosis  of  the  kidneys  depends  upon  the 
nature  of  the  lesion,  the  age  of  the  patient,  and  the  presence  of  lesions 
elsewhere  in  the  body.  Unfortunately,  the  nature  of  the  lesion  cannot 
be  precisely  determined  until  the  kidney  is  out.  The  age  of  the  patient 
has  an  indirect  bearing  upon  the  prognosis,  for  tuberculosis  of  the  kid- 
ney, like  that  of  other  organs,  assumes  a  more  malignant  form  in  the 
young  and  advances  more  slowly  in  later  years.  Finally,  distribution 
of  the  disease  among  other  organs  of  the  body,  and  especially  in  the 
other  kidney,  has  a  marked  influence  on  the  prognosis. 

Albarran  states  that  tuberculosis  of  the  kidney  is  never  spontane- 
ously cured.  It  may  become  and  remain  latent  for  an  indefinite  period, 
but  it  always  remains  as  a  focus  of  potential  activity. 

TREATMENT 

The  treatment  of  renal  tul)erculosis  is  almost  purely  surgical.  In- 
asmuch as  the  lesion  is  almost  always  complicated  by  mixed  pyogenic 
infection  at  the  time  the  patient  is  first  examined,  little  can  be  expected 
from  hygienic  treatment.  Indeed,  those  few  patients  whose  tubercular 
renal  lesions  become  encapsulated  and  latent  are  by  no  means  those  wdio 
are  best  able  to  take  care  of  themselves.  The  one  patient  in  whom  I 
have  noted  the  existence  of  symptoms  from  a  tu])ercular  kidney  has 
scarcely  had  any  vacation  from  his  occupation  as  a  painter  in  New  York 
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Citv.  Kvcii  tli<)iiii,li  this  encapsulation  ocenrs,  the  })livsieian  can  never 
feel  sur(\  so  long  as  the  patient  lives,  that  an  outbreak  of  the  tubercular 
lesion  Avill  not  occur  either  in  the  kidney  or  elsewhere  in  the  body.  The 
gravity  of  this  doubt  is  impressed  upon  us  by  the  unexpected  failure  of 
some  of  our  most  promising  cases,  for  tuberculosis  of  the  urinary  tract 
is  no  less  treacherous  a  disease  than  that  of  the  respiratory  tract.  In 
some  cases  it  is  chronic  and  advances  but  slowly;  in  others,  it  is  fright- 
fully malignant,  and  we  have  as  yet  no  absolute  criterion  by  which  to 
distinguish  the  two  classes.  Even  tlie  operative  treatment  of  tuberculosis 
of  tlie  kidney  must  be  recognized  as  palliative  only ;  that  is  to  say,  the 
surgeon  may  chance  to  control  the  disease  by  extirpating  the  kidney ; 
but  extirpation  of  the  kidney  does  not  extirpate  the  tuberculosis.  It 
only  removes  the  active  focus  of  the  disease,  and  thereby  gives  the  pa- 
tient a  better  opportunity  for  overcoming  the  disease  existing  less  ac- 
tively in  his  other  organs.  Yet  the  great  success  that  has  attended 
nephrectomy  for  tuberculosis  and  the  absolute  failure  that  attends  the 
palliative  treatment  make  nephrectomy  the  only  treatment  for  surgical 
tuberculosis  of  the  kidney. 

Tuberculin  inoculation  is  of  little  value,  though  it  may  control  symp- 
toms temporarily.     I  have  had  no  success  with  it. 

Indications  for  Nephrectomy. — If  there  is  tuberculosis  of  one 
kidney,  that  kidney  should  be  removed.  The  only  contra-indication  is 
the  existence  of  tuberculous  lesions  elsewhere  in  the  body  of  such  gravity 
as  to  prohibit  the  operation.  Such  prohibiting  lesions  may,  for  ex- 
ample, exist  in  the  lung  and  be  of  such  severity  as  to  prohibit  any  capital 
operation ;  or  the  opposite  kidney  may  be  so  gravely  affected  as  not  to  be 
capable  of  supporting  life. 

In  estimating  the  capacity  of  the  opposite  kidney  to  support  life,  the 
functional  diagnosis,  as  detailed  in  a  previous  chapter,  is  of  the  gi-eatest 
assistance,  and  I  believe  that  a  good  polyuria  curve  is  the  best  evidence 
of  a  sufficient  function  in  the  opposite  kidney.  Yet,  as  we  have  seen, 
none  of  the  functional  tests  are  positive,  and  the  patient's  general  con- 
dition should  be  given  great  weight  in  making  the  decision.  If  the 
general  condition  is  good,  and  the  functional  tests  show  that  one  kidney 
is  much  more  gravely  affected  than  its  fellow,  this  kidney  should  be 
removed.  The  existence  of  slight  tubercular  lesions  in  its  fellow  is  no 
contra-indication  to  the  operation;  but  if  the  general  condition  is  bad, 
slight  impairment  of  function  in  the  relatively  normal  kidney  should 
have  great  weight  as  a  contra-indication  to  operation. 

Lesions  of  the  bladder  and  of  other  portions  of  the  other  urinary 
and  genital  organs  are  no  contra-indications  to  nephrectomy. 

In  performing  nephrectomy,  the  tubercular  ureter  may  be  disre- 
garded. Many  cases  have  shown  that  Kapsammer  is  wrong  in  stating 
that  tubercular  lesions  of  the  ureter  and  bladder  do  not  heal  after  re- 
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inoviil  of  tlie  tubercular  kidney.  If  the  jiatient's  general  condition  is 
bad,  the  function  of  the  opposite  kidney  only  moderately  good,  and  the 
gravely  diseased  kidney  either  pyonephrotic  or  surrounded  by  peri- 
nephritic  abscess,  the  suppurating  focus  may  be  drained  as  a  preliminary 
measure  and  the  ])atient  submitted  to  hygienic  treatment  nntil  his  gen- 
eral condition  shall  liave  improved  sufficiently  to  permit  nephrectomy, 
which  may  then  be  performed  as  a  secondary  operation. 
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TUBERCULOUS   AND    SIMPLE   ULCERATION    OF    THE 

BLADDER— TUBERCULOSIS    OF    THE    PROSTATE 

AND    SEMINAL   VESICLES 

TUBERCULOSIS    OF    THE    BLADDER 

Etiology 

Tuberculosis  of  the  bladder  is  probably  always  secondary  to  lesions 
in  the  kidney  or  in  the  prostate,  though  Fenwick  ^  has  reported  cases 
of  tuberculosis  of  the  bladder  that  seem  to  be  primary. 

Pathology 

Distribution  of  Lesions — The  lesions  of  vesical  tuberculosis  begin 
about  the  ureter  if  the  disease  descends  from  the  kidney ;  about  the 
bladder  neck  if  the  invasion  is  from  the  prostate ;  but  when  the  case  is 
first  cystoscoped,  there  is  often  a  general  distribution  of  the  lesions 
about  the  trigone,  and  perhaps  about  the  rest  of  the  bladder,  which  pre- 
vents a  definite  diagnosis  from  cystoscopy  alone,  without  the  aid  of 
ureter  catheterization. 

If  there  is  mixed  infection,  the  whole  bladder  may  be  inflamed.  If 
not,  even  though  the  greater  part  of  the  organ  is  inflamed,  there  are 
usually  regions  in  which  the  normal  mucous  membrane  may  be  seen  at 
some  parts  of  the  vault  of  the  bladder. 

The  tubercles  appear  as  minute  whitish  areas,  the  size  of  a  pinhead, 
surrounded  by  an  area  of  congestion.  They  are  usually  grouped  to- 
gether over  irregular  areas  of  the  bladder  wall,  while  between  them  the 
mucous  membrane  is  red,  swollen,  and  velvety.  Thus  a  diffuse  vesical 
tuberculosis  gives  the  whole  mucous  membrane  a  velvety  appearance. 
Although  the  tubercles  may  be  seen,  and  sometimes  even  felt,  through 
the  unbroken  epithelium,  the  initial  deposit  occurs,  as  Coplin  "  has 
justly  remarked,  not  in  the  epithcliuin,  but  in  the  subepithelial  con- 
nective tissue. 

1  "Ulceration  of  the  Bladder,"  London,  1900. 
^  Jour,  of  Cut.  and  Gen.-Urin.  Dis.,  1898,  xvi,  557. 
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I'lie  tul)C']-('ular  ulcer  "  is  singularly  round  and  discoid.  ,  .  .  Even 
the  confluent  ulcers  rapidly  lose  the  isthmus  which  at  one  time  partly 
separated  them  and  quickly  assume  a  roundish  outline.  The  floor  of  the 
ulcer  is  shaggy,  of  a  dirty  yellowish  coh)r.  Jt  is  uneven  in  contour. 
.  .  .  Commonly  the  ulcer  does  not  become  larger  than  1  or  2  cm.,  or 
about  the  size  of  a  o-cent  piece.  The  floor  of  the  ulcer  is  the  submucosa 
containing  considerable  embryonic  tissue.  In  some  instances  and  at  a 
few  points  in  any  ulcer  the  nuiscular  wall  jnay  be  exjiosed.  ...  1  think 
extension  into  the  muscular  wall  must  be  rather  infre(pient.  .  .  .  The 
edges  are  elevated  and  slightly  undermined  .  .  .  hard  to  the  touch  " 
(Co])lin). 

The  aljove  description,  written  from  the  point  of  view  of  the  pathol- 
ogist, is  entirely  in  accord  with  the  clinical  findings.  I  have  never 
known  perforation,  of  the  bladder  to  occur,  though  I  have  followed  many 
cases  for  years.  Senn,^  however,  makes  a  point  of  the  danger  of  per- 
foration. Coplin  suggests  that  perforation,  which  he  believes  very  ex- 
ceptional, may  be  due  to  mixed  infection.  The  great  irritability  of  the 
bladder — its  characteristic  inability  to  retain  luore  than  a  few  ounces — 
is  due  at  first  to  the  gTeat  sensitiveness  of  the  tubercular  lesions,  later 
to  an  actual  infiltration  and  contracture  of  the  muscular  walls — a  sort 
of  concentric  hypertrophy. 

The  distribution  of  the  lesions  may  be  irregular,  but  the  center  of 
trouble  is  ah.vays  in  the  trigone  or  about  tlie  mouths  of  the  ureters. 
Thence  the  tubercles,  ulcers,  and  congestion  spread  slowly  to  all  parts  of 
the  organ  by  lymphatic  extension,  by  direct  growth  and  coalition  of  the 
ulcerated  tubercles,  and  perhaps  by  contact,  an  ulcer  of  one  surface  giv- 
ing rise  to  a  secondary  ulcer  on  the  opposite  surface  by  actual  contact 
with  the  mucous  mtsmbrane. 

In  the  more  acute  forms  of  the  disease  the  tubercles,  the  ulcers,  and 
the  lesions  of  simple  cystitis  are  variously  combined.  But  in  the  com- 
moner chronic  cases  the  disease  assumes  one  of  two  forms.  If  the  in- 
fection comes  from  one  kidney  the  bladder  lesions  are  entirely  confined 
to  the  neighborhood  of  the  corresponding  ureteral  orifice.  Ulcerations 
and  tubercles  are  closely  grouped  around  this  point  as  a  center.  If,  on 
the  other  hand,  the  disease  begins  in  the  prostate,  the.  neck  of  the  blad- 
der bears  the  brunt  of  the  inflammation.  The  mucous  membrane  here 
becomes  congested,  thickened,  and  ulcerated  until  the  condition  is  almost 
an  exact  counterpart  of  a  simple  contracture  of  the  neck  of  the  bladder. 
In  perineal  section,  with  cutting  down  of  the  contractured  orifice,  I  have 
sometimes  been  unable  to  detect  any  dift'erence  between  the  simple  and 
the  tubercular  inflannnation. 

Direct  examination  of  the  inflannnation  from  or  to  the  posterior  ure- 

*  "Tuberculosis  of  the  Genito-Urinary  Organs,"  1898,  p.  188. 
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tlira  is  coniiiiou.    Extension  to  the  anterior  urethra  is  rare.    I  have  seen 
it  but  once. 

Symptoms 

Vesical  tnhercnlosis  is  simply  a  specialized  inflammation  of  the  blad- 
der with  characteristics  so  little  distinct  that  many  of  the  most  pathog- 
nomonic among  them  have  been  determined  only  within  the  last  twenty 
years.  The  course  of  the  disease  is  varied  and  often  obscure.  Some- 
times the  sjanptoms  are  quite  characteristic,  but  the  final  diagnostic  test 
rests  always  with  cystoscopy  and  the  discovery  of  the  tubercle  bacillus. 

Onset — The  disease,  beginning  usually  during  the  course  of  adrenal 
or  prostatic  tuberculosis  or  of  a  chronic  gleet,  declares  itself  first  by  one 
of  two  symptoms,  hematuria  or  irritability  of  the  bladder.  This  onset 
may  be  spontaneous  or  provoked  by  the  use  of  instruments  in  the  ure- 
thra. Whether  bleeding  or  irritability  comes  first,  the  other  soon 
follows. 

Hematuria. — The  hematuria  of  tuberculosis  is  usually  quite  charac- 
teristic. It  is  a  prominent  symptom  of  the  disease  first  and  last.  It 
differs  from  the  hematuria  of  stone  in  being  influenced  little,  if  at  all, 
by  jolting  or  exercise,  and  it  is  only  in  exceptional  cases  a  free  hem- 
orrhage, such  as  is  common  from  neoplasm.  The  first  bleeding  noticed 
by  the  patient  is  often  the  exudation  of  a  few  drops  of  pure  blood  at  the 
end  of  the  urinary  act.  The  blood  is  squeezed,  as  it  were,  from  the  base 
and  neck  of  the  bladder  by  its  own  contraction.  This  terminal  hematuria 
is  usually  accompanied  by  some  terminal  pain  and  spasm  and  is  strongly 
suggestive  of  tuberculosis,  though  it  may  occur  with  any  severe  conges- 
tion about  the  neck  of  the  bladder.  The  next  urine  passed  is  usually 
red  with  blood,  and  so  the  bleeding  continues  for  a  few  hours  or  days, 
and  then  apparently  stops,  to  recur  after  an  interval  of  days  or  weeks. 
In  the  meanwhile,  however,  the  urine  is  not  entirely  clear  of  blood. 
Though  not  a  bright  red,  it  may  still  be  smoky,  and  even  when  clean  and 
sparkling  the  microscope  will  almost  invariably  detect  a  few  red  blood 
cells  in  a  centrifuged  specimen,  and  a  trace  of  albumin  will  also  be 
found.  So  these  bleedings  recur,  never  profuse  enough  to  fill  the  blad- 
der with  clots,  growing  perhaps  more,  perhaps  less,  frequent,  but  never 
stopping  entirely.  They  occur  by  night  as  well  as  by  day;  they  are 
uninfluenced  by  exercise  or  by  rest.  As  the  disease  progTesses  and  its 
lesions  spread  the  hemorrhages  become,  if  anything,  less  profuse  and 
more  continuous.  The  urine  gets^  to  be  hazy  all  the  time,  and  contains 
few  clots.  The  last  few  drops  passed  may  be  pure  blood,  but  beyond  this 
there  is  not  likely  to  be;  any  severe  bleeding  except  after  the  introduction 
of  instruments  into  the  bladder. 

Irritability  of  the  Bladder — The 'characteristic  irritability  of  the  blad- 
der— the  frequency  of  urination  and  the  ]>ain  accompanying  the  act — 
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is  often  the  earliest  and  always  the  most  distressing;  symptom  of  tnbercn- 
losis.  At  first,  the  frequency  of  urination  is  not  iireat,  and  the  pain  is 
chiefly  confined  lo  the  (>nd  of  urination.  As  tlic  1)la(Mer  contracts  down 
on  the  last  dr<»iis  of  urine,  as  the  terminal  hematuria  a])pears  (if  there 
is  terminal  hematuria),  a  shar])  pain  is  felt  in  the  perineum  and  often 
on  the  under  surface  of  the  })enis  at  the  peno-scrotal  ani:U'.  I*aiu  may 
also  l)e  felt  in  tlie  glans  ])enis  aud  may  radiate  in  various  directions. 
The  effect  of  this  pain  is  to  excite  a  tiiiliter  spasm  of  the  hhnhler,  and 
the  result  of  this  spasm  is  an  incr(>ase  in  the  pain,  so  that  pain  and 
spasm  persist  after  the  last  drop  of  urine  has  been  expelled,  leaving  a 
soreness  which  may  not  pass  off  before  another  urinary  act  renews  the 
wretched  cycle.  At  first  this  terminal  pain  is  not  constant,  but  later  it 
accompanies  every  act  of  urination  and  grows  more  severe  as  the  disease 
})rogTesses. 

After  a  short  time,  wlien  ulcers  have  formed,  or  a  mixed  infection 
has  occurred,  another  pain  is  felt,  a  pain  before  urinating,  often  an  im- 
perious and  irresistible  spasm  which,  if  not  immediately  acceded  to,  will 
squirt  a  few  drops  of  urine  down  the  sufferer's  thigh  in  spite  of  all  his 
efforts  to  prevent  it.  The  increased  sensibility  to  pressure  brings  on 
some  such  s]msm,  more  or  less  severe,  as  soon  as  a  few  ounces  have  en- 
tered the  bladder;  aud  what  with  this  sjuism  before  urinating  and  the 
more  intense  spasm  afterwards,  what  with  the  constantly  decreasing 
capacity  of  the  bladder  and  the  increasing  frequency  of  urination,  the 
patient  knows  no  peace  day  or  night.  The  irrital)ility  of  the  bladder  is 
even  more  strongly  marked  Avhen  instrumentation  is  attempted.  Such 
are  the  bleeding  and  s]iasm  aroused  by  almost  any  instrument  or  wash 
that  the  patient  soon  learns  to  dread  these  with  all  his  soul.  A  special 
antipathy  of  the  tubercular  bladder  to  nitrate  of  silver  distinguish(^s 
tuberculosis  from  sini])le  cystitis. 

The  Urine — Tlie  urine  of  tntercular  cystitis  is  acid.  At  first  it  may 
l)e  cloudy  or  bloody.  Later  it  is  bloody,  and  often  foul  with  the  jiroducts 
of  a  suppurative  cystitis  ingrafted  on  the  tubercular  process  either  spon- 
taneously or  as  the  result  of  catheterization.  But,  however  foul  and 
malodorous,  however  full  of  shreds  of  bloody  mucus  and  stringy  clots 
the  urine  may  be,  its  one  striking  characteristic  is  its  continued  acidity. 
It  is  by  no  means  impossible  for  the  urine  of  a  mixed  infection  to  be 
alkaline  when  passed  as  a  result  of  the  predominance  of  })yogenic  cocci ; 
but,  clinically,  alkaline  urine  is  most  exceptional  in  tuberculosis,  how- 
ever violent  the  mixed  infection.  This  persistent  acidity,  in  face  of  the 
odor  and  the  foul  muco-pus  so  characteristic  of  alkaline  cystitis,  is  one 
of  the  most  suggestive  features  of  the  disease. 

Chemical  analysis  of  the  urine  usually  reveals  albumin  in  consid- 
erable quantity  derived  from  the  red  blood  cells^  or  perhaps  in  part  from 
the  kidney. 
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The  ini{'roscoi)e  shows  \ms,  red  blood  cells,  and  bladder  epithelium. 
A  diliii'ent  search  for  casts  must  be  made,  for,  if  found,  they  suggest  the 
existence  of  a  renal  lesion,  presumably  tubercular. 

The  Tubercle  Bacillus — The  most  important  part  of  the  urinary  ex- 
auiination  is  llic  search  for  the  tubercle  bacillus  (p.  459). 

Other  Symptoms — Among  the  other  symptoms  due  to  tubercular  cys- 
titis a  partial  incontinence  of  urine  from  spasm  or  from  ulceration  of 
the  neck  of  the  bladder  is  notable.  Mixed  infection  adds  to  the  pyuria 
and  phosphatic  stone  may  be  formed  and  multiply  the  patient's  agonies. 
The  symptoms  of  involvement  of  the  other  genito-urinary  organs  are, 
sooner  or  later,  important,  and  the  rapid  pulse,  hectic  fever,  and  gen- 
eral deterioration  characteristic  of  this  disease  may  be  distinguished  in 
advanced  cases. 

DiACtNOSIS 

Familiarity  with  the  symptom-complex  just  laid  down,  together  with 
the  discovery  of  tubercular  lesions  elsewhere  in  the  body,  may  be  de- 
pended upon  to  establish  the  diagnosis  in  many  cases.  A  family  history 
of  tuberculosis  may  also  be  elicited. 

Method  of  Examination — In  the  examination  of  a  patient  with  tu- 
bercular cystitis  the  nature  of  the  disease  may  be  first  suspected  from 
the  symptoms,  the  history,  or  the  evidence  of  tuberculosis  in  the  testicles, 
prostate,  or  lungs,  or  from  the  general  tubercular  asi:iect  of  the  patient. 
If  this  is  the  case,  every  effort  should  be  made  to  relieve  the  bladder 
irritability  as  much  as  possible  before  undertaking  cystoscopy.  But, 
sooner  or  later,  cystoscopy  is  required  by  every  tuhereular  bladder  to 
determine  the  condition  of  the  kidneys.  This  rule  holds  good  whether 
the  prostate  is  involved  or  not.     General  anesthesia  may  be  required. 

Urinary  examination  and  detection  of  the  tubercle  bacillus  are  al- 
ways part  of  the  routine  examination. 

Differential  Diagnosis — The  evident  features  about  the  disease,  early 
or  late,  are  bleeding  and  irrital)ility.  It  may  be  confused  with  simple 
cystitis,  stone,  tumor,  contracture  of  the  neck  of  the  l)ladder,  and  renal 
tuberculosis.  From  simple  cystitis  it  is  distinguished  by  the  preponder- 
ance of  hemorrhage  and  irritability,  by  the  special  antipathy  of  the 
tubercular  bladder  to  nitrate  of  silver,  by  the  evidence  of  tuberculosis 
elsewdiere  in  the  body,  and  by  the  discovery  of  the  tubercle  bacillus  in 
the  urine.  Stone  in  the  bladder  often  gives  rise  to  symptoms  closely 
resend)ling  tuberculosis ;  the  cystoscope  establishes  the  diaguosis.  Tu- 
mor is  not  often  confused  with  tuberculosis,  but  excessive  irritability 
from  the  former,  or  excessive  hemorrhage  from  the  latter,  may  make 
I  hey  seem  very  much  akin.  Contracture  of  the  neck  of  the  bladder  may 
as  we  have  seen,  be  either  simple  or  tubercular.  The  symptoms  of  the 
two  resemble  each  other  so  closely  that  one  of  our  best-known  genito-uri- 
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iiarv  surgeons  liabitually  coiiloiuids  tlicui.  (Cystoscopy,  or  the  discovery 
of  the  tubercle  bacillus  in  the  urine,  is  absolutely  essential  to  convict 
anyone  with  a  contracted  vesical  neck  of  Indng  tubercuhir.  Rcmil  tuber- 
culosis often  gives  symptoms  purely  referable  to  the  bladder  (p.  456). 

PROCiNOSIS 

The  course  of  the  disc^asc  is  irregular  and  slow.  The  symptoms  grow 
wors(>  year  by  year;  but  ihe  disease  may  last  a  long  time — 1  know  of 
one  iiiau  who  is  no  worse  now  than  he  was  twenty  years  ago,  though  he 
has  had  a  violent  tuberculosis  of  the  bladder  all  that  time — since  it  is 
not  in  itself  fatal,  though  it  may  well  render  life  unendurable.  When 
death  occurs  this  is  due  to  renal  or  pulmonary  involvement,  and  upon 
the  implication  of  these  vital  organs  depends  the  prognosis.  Recovery 
is  possible,  though  extremely  rare.  But  the  symptoms  are  often  readily 
controlled. 

Treatment 

Conservative  treatment  of  tuberculosis  of  the  bladder  has  given  far 
better  results  than  any  of  the  radical  procedures  that  have  been  em- 
ployed. It  must  be  the  surgeon's  aim  to  let  the  bladder  entirely  alone,  if 
possible,  and  to  confine  his  treatment  to  the  climatic,  hygienic,  dietetic, 
and  tonic  treatment  appropriate  to  tuberculosis  of  any  organ.  Whatever 
local  or  operative  treatment  has  to  be  undertaken,  hygiene  is  always 
the  Ijackbone  of  treatment.  Among  tonics^  cod-liver  oil,  creosote,  and 
guaiacol  hold  their  accustomed  places.  I  have  had  good  results  from 
ichthyol  and  ichthalbin  administered  internally.  Balsamics  and  alka- 
lies nuiy  be  employed  to  modify  the  urine  and  to  soothe  the  bladder. 
Urinary  antiseptics  are  useless  and  likely  to  prove  irritating. 

Tuberculin  injection  uuiy  relieve  the  symptoms,  but  it  does  not  ap- 
pear to  cure. 

Local  Treatment — In  the  early  stages  of  the  disease  h)cal  treatment 
is  absolutely  contra-indicated,  it  only  irritates  the  bladder  and  })ro- 
vokes  ulceration  of  the  tubercles. 

When  the  disease  is  well  advanced  some  treatment  is  usually  neces- 
sary to  control  the  vesical  spasm.  Local  treatment  is  employed  for  this 
purpose,  often  with  great  success,  but  only  according  to  certain  well- 
defined  rules.  In  the  first  ])laee,  gentleness  is  more  essential  here  than 
in  any  other  form  of  urinary  disease.  In  the  second  ])lace,  irrigations 
must  not  be  used.  They  ar(>  very  badly  borne  by  the  sensitive  l)laddei' 
and  do  no  more  good  than  instillations.  In  tlie  third  place,  nitrate  of 
silver,  boric  acid,  and  periiiaiiganate  of  potash,  so  soothing  to  simple 
cystitis,  cannot  be  employed  in  tubercular  cystitis  on  account  of  the 
violent  reaction  they  provoke  even  in  very  weak  solution — this  is  es- 
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IKvially  tnio  of  the  silver  salte.  Finally,  the  best  rule  for  local  treat- 
ment is  to  use  the  drug  that  gives  the  most  coinfort,  regardless  of  any 
curative  powers  it  may  possess. 

1  have  frequently  achieved  almost  miraculous  results  by  instillations 
of  corrosive  sublimate.  These  may  be  administered  daily,  2  to  10 
minims  to  a  dose,  in  very  weak  solution.  Begimiing  with  1 :  25,000, 
the  strength  of  the  solution  is  increased  its  far  and  as  rapidly  as  the 
patient's  symptoms  permit.  The  treatment  should  excite  no  sharp  re- 
action. 

Collin  employs  the  following: 

3>   Pulv.  iodoform 1  gm. 

Guaiacol   5    " 

01.  oliv.  steril 100    " 

Chetw^ood  has  used  25-per-cent  to  lOO-per-cent  solutions  of  guaiacol 
valerianate  in  olive  oil,  and  3-per-cent  to  12-per-cent  watery  solutions  of 
thallin  sulphate.  Both  Senn  and  Horwitz  suggest  trichlorid  of  iodin  in 
0.2-per-cent  to  0.5-per-cent  solution,  and  the  former  also  employs  the 
familiar  10-per-cent  iodoform-glycerin  emulsion.  Cumston  has  em- 
ployed lactic  acid  (5  per  cent),  Rovsing  carbolic.  Gomenol  is  well 
spoken  of. 

Of  all  these  remedies,  the  ones  I  have  found  most  soothing  are  sub- 
limate, guaiacol  valerianate,  and  thallin.  Of  these,  the  former  two  are 
the  more  healing,  but  one  is  forced  to  use  thallin  when  nothing  else  gives 
relief.     The  instillations  should  be  repeated  two  or  three  times  a  week. 

Operative  Treatment — Hygiene  and  local  treatment  may  fail — they 
often  do.  The  indications  for  o])eration  are:  1.  To  relieve  symptoms 
by  establishing  continuous  drainage  and  so  allowing  the  bladder  to  rest. 
2.  To  cure  the  disease  by  topical  applications.  3.  To  remove  the  dis- 
eased tissue  by  cautery,  curette,  or  knife.  The  last  indication  can  sel- 
dom be  acted  upon.  It  is  not  possible  to  remove  all  the  diseased  tissue, 
since  the  primary  focus  is  usually  in  some  adjacent  organ  and  the  oldest 
bladder  lesions  are  about  the  trigone,  where  they  can  least  well  be  ex- 
cised. Moreover,  an  operative  failure  entails  dire  results.  The  patient 
may  Ije  relieved  of  his  dysuria,  but  he  is  condemned  to  a  ]x?rmanent 
tubercular  fistula.  If  the  operation  has  been  jierformed  as  a  last  resort, 
with  this  permanent  fistulization  in  view,  the  patient  may  well  be  con- 
tent to  put  up  with  it;  but  if  he  finds  himself,  without  any  warning, 
condemned  for  life  to  a  foul  fistula,  a  leg  urinal,  and  a  filthy  bed,  his 
gratitude  to  the  surgeon  will  be  slight  indeed,  llence,  early  operation 
is  not  indicated ;  there  is  too  much  to  lose  and  too  little  chance  of  gain. 
It  is  generally  conceded  that  operation  is  required  only  when  local  treat- 
ment has  failed  completely  and  the  patient  is  unable  to  support  his 
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agony.  Then  the  ])rospccts  may  be  clearly  set  before  liini :  the  sli|2^1it 
chance  of  perinancnit  cure,  the  possibility,  the  advantages,  and  the  dis- 
advantages of  permanent  fistula.  If  the  patient  is  willing  to  risk  every- 
thing on  the  chance  of  improving  his  condition,  the  surgeon  may  then 
]>roeeed  with  a  clear  conscience  to  do  what  he  can. 

The  selection  of  operation  must  be  left  to  the  surgeon's  judgment. 
If  the  patient  is  far  gone  with  renal  or  pulmonary  disease  a  simple 
supra])ubic  cystotomy,  with  permanent  drainage,  will  give  the  best 
results.  Extirpation  of  the  whole  mucous  membrane  has  even  been 
resorted  to  (Delageniere  ^),  while  such  lesser  operations  as  excision  of 
an  ulcer  or  cutting  down  the  neck  of  the  bladder  are  frequently  per- 
formed. The  results  have  been  unalluring.  In  a  few  cases  the  excision 
of  tubercular  ulcerations  has  effected  a  cure,  but  in  most  the  vesical 
tuberculosis  has  relapsed  and  the  spread  of  the  disease  in  other  organs 
has  been  unchecked.  Any  interference  with,  a  tubercular  vesical  neck 
is  likely  to  result  most  disastrously  in  permanent  incontinence,  and 
perhaps  in  jjermanent  tubercular  perineal  fistula.  Dr.  Chetwood  has  ob- 
tained rather  more  encouraging  results  with  his  perineal  galvano-cau- 
terization,  but  the  method  is  as  yet  experimental  in  this  respect. 

On  the  other  hand,  excellent  results  have  been  obtained  by  medica- 
ti(m  of  the  bladder  through  the  suprapubic  wound.  The  bladder  may 
be  irrigated  daily  with  the  iodoform,  guaiacol,  or  sublimate  solutions 
described  above.  The  result  is  usually  disai)pointing,  yet  such  treat- 
ment may  alleviate  the  symptoms  and  effect  a  cure. 

SIMPLE    ULCER    OF    THE    BLADDER 

There  are  five  kinds  of  vesical  ulcers: 

1.  Tubercular  Ulcers. 

2.  Malignant  Ulcers. 

3.  Inflammatory  Ulcerations. — These  have  no  clinical  sig-nifi- 
cance.  They  consist  of  exfoliations  and  superficial  exulcei"ations  of  the 
mucous  mcndjrane  occurring  in  the  course  of  an  acute  or  a  chronic 
cystitis. 

4.  Traumatic  Ulcers. — These  result  from  stone  or  are  postpartum 
complications.  The  bladder  wall  having  Ijeen  crushed  during  parturi- 
tions by  forceps  or  by  the  child's  head,  a  ]iart  or  all  of  it  may  slough 
away.- 

5.  Simple  Ulcers.— These  ulcers,  known  also  as  idioi)athic,  em- 
bolic, and  j^erforating  ulcers,  are  very  rare.     Bartleet,'^  Wyeth,^  and 

'  Guyon's  Annales,  1896,  xiv,  59. 

*  O'Neil,  Trans.  Ayn.  Assoc.  Gen.-Urin.  Surg.,  1909,  vol.  iv. 

»  Lancet,  1876,  i,  210. 

*N.  Y.  Med.  Jour.,  1892,  Iv,  582. 
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Johnston^  have  reported  cases,  and  Guterbock  -  mentions  the  subject; 
bill  Iliii'i-_v  Fcnwick  ■'  has  considenM]  it  most  iiitim;itcl_v.  Wbile  con- 
fessing the  extreme  inlreijiieney  of  the  condition,  and  admitting  that  it 
can  only  Ik^  distinguished  from  tubercubir  ulceration  by  the  absence  of 
tubercle  l)acilli  from  the  urine  (a  j^erilous  criterion),  the  absence  of  any 
other  evi(k'nce  of  tubercular  disease,  and  the  ultimate  recovery  of  the 
patient  (tliough  a  tubercular  ulcer  nuiy  heal  spontaneously),  he  nuiin- 
taiiis,  neverthek'ss,  that  the  sim])le  ulcer  of  the  l)ladder  is  a  distinct  clin- 
ical entity.  "  There  is  usually  only  one  ulcer.  .  ,  .  Its  size  rarely  ex- 
ceeds that  of  a  shilling,  and  its  situation  is  nearly  always  to  the  inner 
side  of  the  ureteric  orifice,  ,  .  .  It  usually  affects  the  tissues  of  the 
posterior  wall  and  does  not  actually  encroach  upon  the  trigone."  Fen- 
wick  compares  this  ulcer  to  the  simple  ulcer  of  the  stomach,  and  men- 
tions one  case  of  perforation. 

The  symptoms  are  comparable  to  those  of  tuberculosis;  but  the  pains 
are  alleviated  by  all  forms  of  irrigation,  instead  of  being  made  worse. 
The  prognosis  is  good.     A  cure  may  Ije  effected  by  curetting. 

TUBERCULOSIS  OF  THE  PROSTATE 

Tuberculosis  of  the  prostate  is  the  central  ix)int,  as  it  were,  of  gen- 
ito-urinary  tuberculosis.  Whether  or  not  the  prostate  is  the  site  of  the 
original  lesion  of  genital  tuberculosis,  it  is  through  the  prostate  that 
tuberculosis  of  the  urinary  tract  reaches  the  genitals,  and  vice  versa,  and 
it  is  through  tuberculosis  of  the  prostate  that  the  inflammation  crosses 
from  one  testicle  to  the  other. 

Etiology 

Those  who  consider  tuberculosis  of  the  prostate  a  primary  lesion  find 
its  chief  cause  in  clironic  gonorrheal  prostatitis.  Sexual  excess,  cal- 
culus, etc.,  have  been  incriminated,  and  in  some  cases  the  disease  has 
evidently  nothing  to  do  with  previous  inflammation.  Like  other  tubercu- 
lar manifestations,  it  is  commonest  in  the  young  adult  of  a  tubercular 
predisposition.     I  cannot  accept  infection  in  coitii. 

Pathology 

Tuberculization  always  begins  just  beneath  the  glandular  epi- 
theliuuL  It  goes  through  the  ordinary  stages  of  caseation,  abscess 
formation,  and  fistulization,  oi"  it  may  terminate  by  cicatrization. 

Although  the  tubercular  prostate  may  show  no  lesions  palpable  by 

'  Brit.  Med.  Jour.,  1893,  i,  1008. 

^  "Die  Ivrankheiten  der  Ilarnblase,"  ISilO,  p.  oTT). 

^  Brit.  Med.  Jour.,  1S9G,  i,  113:i;  also  "Ulceration  of  the  liladder,"  Lomlon,  I'JOO. 
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rectal  touch,  the  disease  is  usually  bilateral,  rarely  or  only  for  a  hrief 
space  confined  to  one  half  of  the  gland. 

Wlion  abscess  forms  it  usually  bursts  iulo  the  ui-cthi-a.  I  have 
kiKtwn  but  three  to  open  posteriorly.  After  niplurc  the  tuberculosis 
s})reads  to  the  posterior  urethra  and  bhuhha-. 

Symptoms 

The  disease  begins  in  one  of  four  ways: 

1.  It  is  secondary  to  a  chronic  posterior  urethritis,  assuming  its 
specific  characteristics  imperceptibly,  and  patient  and  surgeon  are  often 
unaware  of  the  change  until  rudely  aroused  by  some  of  the  typical  mani- 
festations of  tubercle. 

2.  It  is  apparently  spontaneous.  The  patient  comes  com])laining  of 
gleet  or  dysuria  for  which  he  fails  to  account. 

3.  It  is  a  minor  feature  of  an  epididymal  infection.  The  patient 
complains  of  the  enlarged  testicle,  and  is  not  aware  of  the  shreds  or  pus 
in  his  urine  that  testify  to  the  prostatic  inflammation. 

4.  Less  frequently  a  spontaneous  hematuria  or  a  urethrorrhagia  is 
the  first  sign  of  the  disease. 

The  prostate  may  be  tubercular  for  many  years  and  yet  give  no 
symptom.  When  symptoms  arise  they  are  due  to  ulceration  of  the  pos- 
terior urethra  and  bladder  neck  and  are  precisely  those  of  tubercular 
cystitis. 

Diagnosis 

Tlie  diagnosis  of  tuberculosis  of  the  prostate  before  rupture  is  usu- 
ally uncertain. 

After  the  bladder  has  become  involved  rectal  touch  and  the  cysto- 
scope  determine  whether  the  disease  arises  from  the  ]irostate.  But  the 
mere  discovery  of  induratitms  in  and  about  the  prostate  dws  not  prove 
that  the  original  and  iuiportant  focus  is  not  in  the  silent  kiducn^ 

Prognosis  and  Tkeativient 

Until  invasion  of  the  urethra  gives  rise  to  syiuptouis  the  ])rogiiosis  is 
excellent  (for  tuberculosis).     Many  cases  never  give  a  symptom. 
After  rupture  the  ])rognosis  is  that  of  vesical  tuberculosis. 
Treatment  is  the  same  as  for  vesical  tuberculosis. 

VESICULAR    TUBERCULOSIS 

Tuberculosis  of  the  vesicle  is  always  at  first  unilateral.  Before  both 
vesicles  are  affected  the  jirostate  must  become  inflamed.  Whether  tuber- 
culosis is  usually  primai-y  in  the  prostate  or  in  the  vesicle  is  not  clear. 
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The  lesions  of  localized  tuberculosis — t  ul»erculiziition,  cascatiou, 
and  suppuration  terminating'  in  fistula  or  atrophy — appear  first  near  the 
mouth  of  the  organ,  where  they  may  remain  localized  or  whence  they 
may  be  disseminated  throughout  its  length. 

Symptoms 

Commonly  there  are  no  symptoms  directly  referable  to  the  vesicle. 
Hemospermia,  abscess,  fistula,  increase  or  decrease  in  the  sexual  appetite 
— all  these  are  rare.  In  most  cases  there  is  simply  evidence  of  a  tubercu- 
losis of  the  prostate  or  of  the  epididymis,  and  examination  reveals  the 
condition  of  the  vesicle.  Simmonds  ^  examined  25  cases  of  tubercular 
vesiculitis  post  mortem  and  only  6  of  these  were  found  to  be  sterile. 

Diagnosis 

When  the  prostate  or  epididymis  is  known  to  be  tubercular  and  the 
vesicle  is  found  dilated  or  tender  it  may  be  assumed  to  be  tubercular 
as  well. 

On  the  other  hand,  when  there  is  doubt  as  to  the  natui'e  of  the  pros- 
tatic inflammation  an  examination  of  the  vesicles  may  sometimes  throw 
some  light  upon  the  subject.  If  typical  liard  nodular  areas  of  tubercu- 
larization  are  encountered  they  at  once  establish  a  diagnosis.  But  more 
often  the  organ  is  merely  dilated  in  a  manner  suggestive  of  simple  in- 
flammation. If,  in  such  a  case,  the  urinary  and  physical  examinations 
fail  to  indicate  the  nature  of  the  disease,  the  latter  may  declare  itself  in 
a  characteristic  but  disagi'eeable  fashion  by  an  outburst  of  tubercular 
epididymitis  directly  referable  to  the  examination  of  the  vesicle.  Hence 
the  rule :  never  7n/issage  or  examine  a  suspected  tubercular  vesicle  ex- 
cept with  the  lightest  possible  touch. 

Treatment 

All  local  treatment  of  a  palliative  sort  must  be  studiously  avoided. 
Massage  and  douching  do  not  benefit  the  vesicle,  but  endanger  the  tes- 
ticle. Here,  as  elsewhere,  the  general  hygienic  treatment  of  tuberculosis 
is  of  prime  importance. 

It  is  but  recently  that  the  vesicle  has  come  fairly  within  the  reach 
of  the  scalpel,  and  many  vesicles  are  sacrificed  to  celebrate  this  new 
triumph  of  surgery.  The  circumscribed  lesions  of  tuberculosis  have 
proved  especially  tempting.  Even  those  who  believe  that  the  disease 
is  primary  in  the  testicle  or  epididymis  may  feel  justified  in  extirpating 
the  vesicle,  either  when  known  to  be  diseased,  or  in  all  cases,  as  a  routine 

>  Deutsch.  Archiv  f.  klin.  Med.,  1898,  Ixi,  412. 
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pnH'aiitioii.  J  am  not  ready  to  acccjjt  citlicr  alternative.  Of  the  large 
nninl)er  of  cases  in  wliicli  the  vesicle  is  known  to  l)e  tiihei-enlar,  only  the 
snuillest  ])ercentag(^  shows  grave  symptoms  of  this  lesion.  Wiiether  the 
vesicular  intlannnation  be  primary  or  not  it  is  usually  amenable  to 
hygienic  treatment.  Yet  exceptional  cases  with  extensive  caseation,  sup- 
puration, or  fistulization,  demand  vesiculectomy,  and  to  these  it  should 
be  accorded,  but  to  no  others. 
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CHAPTEK    XLIII 
TUBEECULOSIS   OF   THE   EPIDIDYMIS   AND   TESTICLE 

Tuberculosis  affects  the  testicle  in  two  ways : 

1.  Diffuse  miliary  tuberculosis,  associated  with  general  miliary 
tuberculosis,  and  of  no  interest  to  the  surgeon, 

2.  Circumscribed  tuberculosis,  which  concerns  us  here.  This  form 
of  tubercle  appears  as  localized  deposits,  one  or  more,  beginning  in  the 
epididymis,  and  involving  the  testicle  only  secondarily. 

ETIOLOGY 

The  predisposing  causes  of  epididymal  tuberculosis  are  three :  1. 
The  tubercular  diathesis.  2.  The  existence  of  a  focus  of  tuberculosis 
elsewhere  in  the  body.  3.  Local  trauma  or  inflammation  (precedent 
or  persistent). 

Although  the  profession  is  by  no  means  agi-eed  in  the  matter,  it  has 
been  my  personal  experience  that,  when  there  is  tuberculosis  in  the  tes- 
ticle, tubercular  lesions  may  invariably  be  discovered  elsewhere  in  the 
body,  the  patient  almost  always  has  tubercular  antecedents,  and  there 
is  often  some  local  disturbance  to  determine  the  localization  of  the 
tuberculosis. 

The  efficiefit  cause  is  the  tubercle  bacillus. 

Pathogenesis — There  are  three  theories  concerning  the  genesis  of 
genital  tuberculosis : 

1.  That  it  is  primary  in  the  prostate  or  the  seminal  vesicles  whence 
the  epididymis  is  invaded  secondarily,  the  inflammation  extending  along 
the  vas,  or,  jwssibly,  by  way  of  the  lymphatics  (K(x;her,^  Laneeraux,^ 
Guy  on  ^). 

2.  That  genital  tuberculosis  is  primary  in  the  epididymis,  secondary 
in  the  prostate  and  seminal  vesicles  (Reclus,'*  Senn,"''  Councilman'''). 

3.  That  the  tuberculosis,  whether  occurring  primarily  in  the  one 

'  Op.  cit.,  p.  326.  "^  Guyon's  Annales,  1883,  i,  153. 

^  Ibid.,  1891,  ix,  445.  <"Du  tubercule  du  testicule,"  Paris,  1876. 

'  "Tuberculosis  of  the  Gen.-Urin.  Organs,"  1897,  p.  48. 
•Dennis's  "Surgery,"  1895,  i,  240. 
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end  of  tlie  scininal  canals  or  in  the  otlicr,  may  1)0  due  to  inoculation  dur- 
ing- coitus  (Verncuil,  Jacobson,'  Paladino-Blandiui  -). 

Two  questions,  therefore,  arise:  Can  the  inoculation  take  place  dur- 
ing coitus?    Is  the  epididymis  invaded  primarily  or  secondarily? 

As  to  infection  during  coitus,  no  one  holds  tliat  such  infection  is  at 
all  frequent.  The  question  is  whether  or  not  it  ever  occurs.  Tubercle 
l)a('illi  liave  been  found  in  the  healthy  epididyuiis  (riani  and  Weigert^), 
and  Pahidino-Blandini  has  apparently  shown  that  all  bacteria,  tubercle 
bacilli  among  others,  when  deposited  on  the  mucous  membrane  of  the 
urethra  near  the  meatus  may  reach  the  epidid\Tiiis,  but  cause  no  in- 
Hannnation  there  under  ordinary  conditions.  Vet  these  experiments, 
though  very  interesting  as  showing  that  innnobile  bacteria  can  travel 
against  the  current,  and  thus  giving  experimental  evidence  of  the  propa- 
gation of  disease  along  the  vas,  prove  only  that  infection  in  coitus  is 
Ijarely  possible,  for  the  combination  of  circumstances  postulated — viz., 
a  massive  urethral  inoculation  and  a  trauma  to  the  testicle — would  be, 
clinically,  hard  to  find.  Inoculation  per  urethram  is,  to  say  the  least, 
improbable. 

Is  the  epididymis  invaded  primarily  or  secondarily  ?  The  highest 
authorities  are  divided  on  this  point,  and  perha])s  ibis  division  is 
founded  on  a  diversity  of  cases,  some  primary,  souie  secondary.  There 
is  no  question  here  of  the  primary  focus  in  the  body,  but  only  of  the 
primary  focus  in  the  genital  tract.  Is  it  in  the  epididymis,  or  is  it  in  the 
])rostate  and  vesicle?  I  cannot  answer  the  question  except  by  an  array 
of  facts,  all  of  which  seem  to  point  toward  the  same  conclusion:  1. 
I  have  examined  the  urine  of  every  case  of  tubercular  epididymis  that  I 
have  seen  in  the  last  ten  years,  and  in  no  case  have  I  failed  to  find  in 
the  urine  either  shreds  or  pus  indicative  of  a  prostatic  congiistion,  tliough 
there  be  no  discharge  whatever  at  the  meatus.  2.  I  have  often  seen 
tubercular  prostatitis  and  vesiculitis  without  any  lesion  of  the  epidid- 
ymis. 3.  When,  one  epididymis  being  already  involved,  the  other  one 
becomes  implicated,  I  am  ccmtident  that  a  tubercular  prostate  forms  the 
bridge  from  one  side  to  the  (tthcr,  and  tlun-efore  the  second  (■])ididymis, 
at  least,  is  not  involved  jiriuiarily. 

To  sum  up:  with  a  tTdxM-cuhir  epididymis  the  prostate  is  never  nor- 
mal (though  I  confess  that  its  c(mgestion  nuiy  possibly  be  similar  to 
that  seen  about  the  mouth  of  the  ureter  in  tubercular  kidney)  and  is 
sometimes  manifestly  tubercular  to  rectal  touch.  On  the  other  hand, 
with  a  tubercular  prostate  or  vesicle  the  epididymis  is  not  necessarily 
involved.  Involvement  of  the  prostate  precedes  involvement  of  the  sec- 
ond testicle.      The  mioration  of  tlu;  bacteria  in  sufficient  numbers  to 


'  Op.  cit.,  p.  323.  ^  Gmjon's  Annales,  1900,  xviii,  1009. 

'  VircJiow's  Archiv,  1886,  ciii,  522. 
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cause  damaoe  is  rendered  intelli_i;il)le  liv  I*;il:idiii(>  I Jhnidiiii's  ex|)<>ri- 
inents,  referred  to  above,  Avliieh,  wliile  tliev  dn  nut  repi-iidiiee  the  condi- 
tions requisite  for  infection  in  coitus,  do  i'e})resent  with  sutticient 
accuracy  the  conditions  of  so-called  ascending  inflammation.  All 
the  weight  of  tliis  evidence  goes  to  show  that,  in  many,  if  not  in 
all,  cases,  the  prostate  or  vesicle  is  tubercular  before  the  epidid^anis  be- 
comes so. 

The  age  at  which  tubercular  inflammation  is  most  common  is  be- 
tween twenty  and  thirty.  Fully  half  the  cases  occur  between  these  years, 
and  the  disease  is  very  rare  before  fifteen  and  after  fifty. 

By  reason  of  its  more  sluggish  circulation  the  left  testicle  is  more 
often  affected  than  the  right. 

PATHOLOGY 

Authorities  differ  as  to  whether  the  epithelium  or  the  intertubular 
tissues  of  the  epididymis  are  first  involved,  and  on  these  differences  build 
a  support  to  their  views  upon  the  primary  and  secondary  nature  of  the 
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Fig.  98. — Specimens  Obtaixed  by  Orchidectomy  and  Epididymectomy'  for  Tuber- 
culosis. The  epididymes  (laterally)  are  tuberciihir  tliroughout ;  ou  right  side  was 
much  enlarged;  ou  left  normal.     Testis  (center)  split,  showing  tubercles. 

disease.  Suffice  it  to  know  that  the  primary  tubercles  conglomerate  to 
form  the  hard  masses  so  typical  of  beginning  tuberculosis.  These  g<:) 
on  usually  to  caseation,  suppuration,  and  fistulization,  or  else  cicatrize 
or  calcify. 

The  Vas — The  vas  is  often  lumpy  with  tubercular  deposits,  dis- 
tended by  the  products  of  inflammation,  and  often  involved  in  a  peri- 
deferentitis  throughout  its  length.    "When  present  this  thickened,  knobby 
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vas  is  one  of  tbo  cliai-acteristic  features  of  the  disease.     The  vesicle  and 
proslale  may  be  eliuically  tubercidar. 

The  Testicle — The  testicbi  is  often  encroaclied  u])on  by  a  tnlxTcn- 
b:»nia  or  hy  an  abscess.  Though  jn-iniary  tul)ereuh)sis  of  this  organ  is 
rare,  examinations  by  various  authors  of  testes  obtained  by  castration 


Fui.   !t!i.       -I  I   M"\    (  ii    1  I   i;i  i.'ci  I,  si;     I  i  -  i  ic  i.e. 
A  group  of  tuberclfs  iuvailing  the  liealthy   tissue. 


liave  almost  always  shown  a  more  or  less  widely  disseminated  beginning 
tuberculosis  of  this  gland.  This  discovery  has  been  hailed  as  startling 
proof  of  the  advantage  of  total  castration,  it  being  very  justly  urged 
that  the  lesions  in  the  testicle  would  be  overlooked  by  the  surgeon  intent 
upon  some  conservative^  ojieration.  It  is  true,  hoAvever,  that  these 
lesions  of  the  testicle  are  often  present  in  cases  treated  l)y  conservative 
operations,  as  well  as  in  tho.se  not  1r(!at(Nl  surgically,  and  that  in  most 
instances  the  testicle  is  able  to  overcome  the  infection  if  given  an  oppor- 
tunity, although  the  occasional  appearance  of  purely  orchitic  abscesses 
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after  epididyiucftomy  is  evidence  that  the  enemy  is  not  always  re- 
pelled. 

The  Vaginalis — The  tunica  vaginalis  may  be  studded  with  tubercles, 
producing-  chronic  hydrocele.     Operation  always  reveals  hydrocele. 

The  Urinary  Organs — The  urinary  organs  are  often  affected  with  the 
genital  organs.  Such  cases  form  a  picture  of  complete  genito-urinary 
tuberculosis.  Either  the  urinary  or  the  genital  tuberculosis  may  be 
primary  ( p.  449), 

The  Lungs — The  lungs  are  often  enough  spared.  Thus  Kocher, 
among  451  autopsies  on  cases  of  urogenital  tuberculosis,  found  as  many 
as  95  (21  per  cent)  with  normal  lungs.  During  life  the  pulmonary  in- 
volvement is  often  insignificant.  On  the  other  hand,  Reclus  found, 
am'ong  500  phthisical  patients,  64  with  genito-urinary  tuberculosis,  45 
with  involvement  of  the  genital  tract,  and  19  with  tubercular  testes  only. 

SYMPTOMS 

The  patient,  a  young  man  often  with  tubercular  antecedents,  comes 
complaining  that  one  testicle  is  larger  than  the  other.  The  swelling  may 
have  been  spontaneous  or  it  may  have  followed  injury,  or  perhaps  a 
previous  gonorrheal  epididymitis  never  got  quite  well  and  now"  has  be- 
gun to  swell  again.  Questioning  may  disclose  a  family  or  a  personal 
history  of  tuberculosis,  or  an  account  of  frequent  and  painful  urination 
perhaps  slight,  previous,  or  still  existing.  The  epididymal  lesion  is 
usually  tender,  rarely  painful. 

Less  often  the  onset  is  acute.  The  testicle  is  gTeatly  swollen  and 
hard.  There  is  considerable  pain,  and  the  vaginalis  rapidly  fills.  This 
condition  may  subside,  leaving  a  few  nodules  here  and  there,  or  it  may 
go  on  to  suppuration. 

Upon  examining  such  a  testicle  it  is  usually  found  somewhat  en- 
larged throughout,  with  large,  hard  nodules  at  one  end  or  the  other  of 
the  epididymis,  or  throughout  its  length.  There  may  be  lumps  in  front 
in  the  testicle  itself.  The  outline  of  the  tumors  may  Ix?  obscured  by 
fluid  in  the  tunica  vaginalis.  The  vas  deferens  may  be  knotty,  enlarged, 
and  hard,  as  far  as  it  can  be  felt,  and  a  finger  in  the  rectum  may  detect 
the  seminal  vesicle  similarly  affected.  Nodules  may  perhaps  also  be 
detected  in  the  prostate  and  vesicles ;  the  urine  contains  prostatic  shreds 
and  pus  in  small  or  large  quantity,  and  there  are,  perhaps,  symptoms 
referable  to  tuberculosis  of  prostate,  bladder,  or  kidney.  The  lungs,  too, 
may  be  involved.  Until  su]ipuration  occurs  the  testicle  is  almost  pain- 
less, testicular  sensation  is  not  materially  reduced,  and  the  opjwsite 
testicle  is  not  usually  affected.  Sexual  power  and  desire  are  influenced 
only  by  the  fears  of  the  patient. 

The  malady  advances  slowly,  sometimes  remaining  stationary  for 
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many  months;  finally,  the  nodnlos  soften  into  abscess,  the  skin  adheres, 
and  the  abscess  bursts  and  discharges  a  thick,  cheesy  material.  Tiiese 
abscesses  remain  fistulous  for  a  long  time,  sometimes  indefinitely.  New 
abscesses  tend  to  form,  pointing  b}'  old  or  by  new  routes.  After  abscess 
of  the  substance  of  the  testis,  hernia  testis  may  come  on.  When  the 
disease  invades  the  scrotum  the  inguinal  glands  enlarge.  Such  a  condi- 
tion is  often  mistaken  for  cancer.  A  patient  may  have  both  testicles 
indurated,  knotted,  full  of  fistuhc  for  years,  and  still  seem  to  enjoy  ex- 
cellent health;  but  usually  he  is  pale,  thin,  anemic,  weak,  perhaps  with 
tubercular  deposits  in  his  lungs  or  elsewhere. 

COURSE    AND    PROGNOSIS 

The  usual  course  of  the  disease  has  been  described  above.  It  is  that 
of  a  local  malady  advancing  slowly  to  a  fatal  termination.  When,  how- 
ever, the  patient's  surroundings  are  unfavorable  and  his  general  health 
poor,  he  may  succumb  rapidly  to  the  local  disease.  Indeed,  we  occasion- 
ally meet  with  a  case  which  starts  like  an  ordinary  acute  epididymitis, 
the  tubercidose  galopante  du  tcsticule  of  Duplay,  and  never  remits  its 
fury.  In  other  cases  the  chronic  course  of  the  disease  is  interrupted  by 
acute  exacerbations. 

The  cases  ^  may  be  divided  into  two  classes:  (1)  those  in  which  the 
epididymal  lesion  is  the  chief  active  tubercular  lesion  in  the  body  (26 
cases),  and  (2)  those  in  which  the  tubercular  lesion  is  only  a  part — per- 
haps a  relatively  unimportant  part — of  genito-urinary  (24  cases)  or 
general  (31  cases)  tuberculosis;  but  no  patient  remains  hard  and  fast 
in  either  class.  The  clinical  picture  varies  as  one  or  another  lesion  rises 
into  i)romincnee.  One  may  follow  clinically,  however,  and  with  some 
degree  of  order,  the  course  of  the  lesion  in  the  epididymis  itself  (where 
it  may  be  acute  or  chronic,  suppurating  or  quiescent)  and  in  its  fellow. 

The  acute  onset,  as  well  as  the  acute  exacerbations  during  the  course 
of  the  disease,  are  probably  due  to  mixed  infection.  Caseaticm  and  fis- 
tula may,  however,  occur  without  any  mixed  infection. 

Siicli  breaking  down,  whether  acute  or  chronic,  simple  or  tubercular, 
occurred  in  at  least  76  of  the  152  testicles,  ])robably  in  a  gTeat  many 
more.  It  is  a  striking  fact,  however,  that  of  these  76  cases  of  softening 
or  suppuration,  53  occurred  in  the  first  year,  while  late  suppuration  was 
noted  only  once  in  the  third,  fourth,  and  fifth  year  respectively. 

It  would  seem,  therefore,  that  if  the  process  remains  chronic  in  the 
epididymis  for  a  year  or  two,  it  is  not  very  likely  to  break  down.  I 
have  seen  the  nodule  become  swollen  and  threatening  to  break  down  in 

'  This  and  some  of  the  following  paragraphs  are  quoted  from  my  report  of  a  hun- 
dred cases  of  tubercular  epididymitis  in  the  Annals  of  Surgery,  June,  1907. 
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later  years;  but  it  has  always  either  settled  back  into  its  chronic  condi- 
tion or  been  removed  before  softening  took  phice. 

On  the  other  hand,  no  siip])uration  occurred  in  29  cases  watched  for 
more  than  one  year.  Fourteen  of  these  were  foHowed  less  than  four 
years,  9  from  four  to  nine  years,  and  6  respectively  ten,  eleven  (2  cases), 
twelve  (2  cases),  and  sixteen  years. 

Condition  of  the  Opposite  Testicle — Here  is  ])erhaps  the  most  im- 
portant point  of  all.  Many  patients  permit  one  testicle  to  be  removed 
in  the  hope  that  the  disease  is  confined  to  this  one  orgaii,  and  may  be 
amputated.  This  hope  is  utterly  vain,  and  rela])se  upon  the  opposite 
side  almost  inevitably  occurs,  be  the  operation  ever  so  slight  or  ever  so 
radical. 

This  is  proven  by  the  summary  of  the  87  cases  in  which  it  is  defi- 
nitely recorded  that  the  opposite  epididymis  was  or  was  not  affected. 
Fifty-three  so  relapsed ;  34  had  not  done  so  when  last  seen. 

Involvement  of  the  opposite  epididymis  occurred  within  the  first  t^vo 
years  in  46  cases.  In  only  3  did  this  occur  after  the  third  year,  though 
10  others  remained  unilateral  for  longer  periods. 

I  have  followed  for  more  than  a  year  35  cases  that  did  not  suppurate 
and  34  that  did  (1  duplicate).  Of  the  suppurating  cases,  18  were  still 
active  when  last  seen,  2  of  them  within  three  years,  2  four,  3  five,  and  1 
six  years.  Sixteen  either  burst  or  were  incised,  suppurating  for  a  cer- 
tain number  of  months  thereafter,  and  then  were  seemingly  cured. 
Three  such  apparent  cures  were  followed  but  one  year ;  1  for  two  years ; 
1  for  four;  1  for  five  (bilateral)  ;  1  for  six;  1  for  seven;  1  for  eight;  2 
for  ten  (1  bilateral)  ;  1  for  twelve  (bilateral)  ;  1  for  thirteen^;  1  for 
twenty-five  (bilateral)  ;  1  for  twenty-seven  years.  Yet,  to  prove  that, 
no  matter  how  long  these  patients  remain  well  they  are  not  absolutely 
guaranteed  against  relapse;  in  1  case  suppuration  followed  gonorrhea 
fourteen  years  after  the  apparent  healing. 

That  30  per  cent  of  cures,  watched  for  more  than  three  years,  should 
follow  suppuration  in  the  tul>ercular  testis  is  most  surprising,  and  I 
fear  would  not  be  verified  if  the  cases  were  more  numerous.  Yet,  on 
the  other  hand,  those  cases  which  did  not  suppurate  were  forever 
smoldering  or  advancing.  Single  cases  showed  irregular  activity  as  late 
as  five,  six,  eight,  and  ten  years  after  the  onset ;  while  apparent  cures 
were  observed  at  five,  eight,  nine,  twelve,^  and  sixteen  years — only  14 
l^er  cent. 

Mortality. — I  can  record  no  mortality  from  tubercular  testicle.  One 
patient  died  of  phthisis  (six  months),  1  of  tubercular  meningitis  (six 
years),  and  1  of  pelvic  abscess  after  oi:)eration  (six  years)  ;  but  none  of 
these  deaths  is  directly  attributable  to  the  testicle. 

'  Opposite  epididymes  of  one  patient. 
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DIAGNOSIS 

The  three  conditions  with  which  the  tuhcrcuhir  testicle  is  likely  to 
be  confused  are  simple  epididymitis,  syphilis,  and  neoplasm.  The 
means  for  distinguishing  these  three  conditions  are  the  following: 

1.  Aspiration  of  hydrocele  or  drainage  of  abscess  in  order  that  the 
lesions  of  testicle  and  epididymis  may  be  accurately  pal])ated. 

2.  Familiarity  with  the  clinical  aspect  of  tuberculosis  of  the  testicle 
- — the  little  rounded  nodules ;  the  diffuse  infiltration  of  the  epididymis ; 
tlie  acute  epididymo-orchitis ;  the  frequency  of  hydrocele  and  abscess ; 
the  ever-present  sensitiveness  to  pressure. 

;>.  Tubercular  family  history,  upon  which  too  much  weight  must  not 
be  placed,  and  tubercular  personal  history,  which  is  often  an  important 
aid  in  diagnosis. 

4.  Evidences  of  tuberculosis  in  tlie  internal  genital  organs,  as 
evinced  by  active  tubercular  lesions,  chronic  tubercular  nodules  or  a 
slight  haze  in  the  urine  and  some  pus  in  the  prostate  (which  may  be 
expressed  by  massage). 

5.  The  diagnosis  can  be  clinched  by  discovery  of  the  tubercle  bacil- 
lus in  the  urine,  in  the  pus  massaged  from  prostate,  or  in  the  contents  of 
hydrocele  fluid  or  abscess. 

6.  Still  further  confirmation  may  be  obtained  by  operation. 

Yet  that  these  signs  may  all  fail  I  am  sure  from  several  cases  in 
which  the  careful  and  close  observation  of  months  failed  to  distinguish 
absolutely  between  tuberculosis  and  other  lesions. 

TREATMENT 

Hygienic  Treatment — The  hygienic  treatuient  of  tuberculosis  is  as 
efficient  in  tubercular  testis  as  in  phthisis.  It  is  the  foundation  of  every 
cure. 

Tuberculin  Treatment — I  have  used  this  in  vain. 

Surgical  Treatment — Let  us  first  discuss  the  treatment  of  hydrocele 
and  of  abscess,  for  on  these  all  agTce. 

Hydrocele. — Small  hydroceles  need  not  be  disturlx'd.  'i'liey  usually 
disappear  with  the  subsidence  of  the  acute  process.  Large  ones  may 
be  tapped  by  way  of  palliation  or  may  form  an  excuse  for  radical 
operation. 

Occasionally  a  hydrocele  of  tubercidar  origin  is  cured  by  injection 
of  carbolic  aci(L 

Ahscess  and  Flslula. — These  nmst  be  kept  open  and  treated  by  Bier 
cups. 

Shall  Radical  Operation  he  Performed? — I  array  myself  among  the 
most  conservative.     I  believe  that  the  removal  of  one  testicle  tends,  if 
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anything,  to  I'licouragc  recurrence  on  the  opposite  side.  While  I  am  not 
ahsolutely  convinced  as  to  the  physical  effect  of  removing  one  testicle,  I 
know  of  few  worse  moral  effects  than  that  produced  by  relapse  on  the 
opposite  side  after  such  an  operation.  I  have  not  seen  any  generaliza- 
tion of  the  disease  immediately  after  operation,  such  as  some  surgeons 
have  reported ;  but,  nevertheless,  I  am  perfectly  confident  that  the  knife 
never  removes  all  the  disease,  even  when  the  entire  tubercular  testis  with 
its  cord  and  vesicle  is  taken  away.  All  that  the  knife  can  do  is  to  re- 
move the  most  active  focus  of  the  disease,  and  this  is  best  accomplished 
by  conservative  surgery,  not  by  radical  measures.  When  tlie  inflamma- 
tion does  not  subside  under  hygienic  treatment,  the  surgical  require- 
ments of  the  case  may  usually  be  met  by  ejiididymectomy  or  by  incision 
of  suppurating  foci. 

On  the  other  hand,  I  have  seen  every  form  of  tubercular  disease  bet- 
tered and  permanently  cured  by  hygienic  and  dietetic  measures,  and 
these  should  always  be  accorded  precedence,  if  for  no  other  reason,  at 
least  because  of  the  uncertainty  of  the  disease. 

To  speak  practically,  the  patient  with  a  tubercular  testicle  should 
wear  a  suspensory  bandage.  He  should  be  encouraged  to  take  every 
advantage  of  sunlight  and  clinuite  that  his  station  in  life  permits.  He 
should  be  treated  with  general  tonics  and  antitu-bercular  remedies  ac- 
cording to  the  surgeon's  judgment.  Local  remedies  are  useless.  The 
injection  of  an  iodoform  glycerin  emulsion  (Senn)  or  of  a  10-per-cent 
chlorid-of-zinc  solution  (Lannelongue)  has  met  with  little  favor. 

Epididymectomy  should  be  performed  if  the  disease  grows  w^orse  in 
spite  of  palliative  treatment.  When  any  of  the  tubercular  lesions  soften 
or  begin  to  adhere  to  the  skin  they  should  be  opened  and  scraped  at 
once.  The  surgeon  may  take  this  oi)portunity  to  lay  oj^en  other  points 
of  threatening  suppuration,  or  he  may  shell  off  the  entire  epididymis 
from  the  testicle,  dividing  the  vas  at  or  near  the  external  abdominal 
ring.  If  the  vas  is  involved  beyond  this  point,  the  incision  may  be  pro- 
longed upward  and  outward  over  the  inguinal  canal,  and  the  vas  freed 
and  followed  down  to  the  vesicle,  where  it  may  be  divided.  If  the 
abscess  involves  the  testicle  I  like  to  burn  its  walls  with  the  Paquelin 
cautery. 

I  accept  only  two  indications  for  castration,  the  destruction  of  the 
testicle  by  suppuration,  and,  in  some  cases,  the  hyperacute,  galloi)ing 
tubercular  orchitis  (usually  due  to  mixed  infection). 

One  of  the  arguments  of  those  who  condemn  epid%nnectomy  is  that 
it  always  leaves  some  tuberculosis  in  the  testis.  I  do  not  doubt  the  truth 
of  this  statement.  Indeed,  i  liave  deliberately  left  a  testicle  full  of 
tubercles  in  two  of  these  cases  and  seen  it  subside  and  give  no  further 
trouble.  Some  of  the  results  have  been  peculiarly  brilliant.  Two  of 
them  scarcely  show  the  least  departure  from  a  nornuil  appearance,  the 
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scar  of  the  epididyniectomy  having  (juite  acciiratoly  reproduced  the  form 
of  the  epididymis  itself. 

All  operations  should  he  performed  under  general  anesthesia,  in 
oi-der  that  the  surgeon  may  have  the  opportunity  to  do  his  work  thor- 
oughly, unhampered  by  the  patient's  outcry.  When  epididymectomy  is 
performed  primary  union  may  often  be  expected.  Curetting  and  cauter- 
izing oi^erations  should  be  terminated  by  drainage.  Fungus  may  be 
amputated  by  the  cautery,  turned  in  and  covered  by  the  scrotum.  If 
this  operation  fails  castration  is  necessary.  Pousson  ^  has  advocated 
ligature  of  the  spermatic  cord  as  a  cure  for  tubercular  testis.  The  sug- 
gestion is  too  new  to  receive  calm  judgment. 

If  the  seminal  vesicle  is  tubercular  the  question  of  operating  upon 
it  may  arise  (p.  476). 

^  Guyon's  Annates,  I'JOO,  xviii,  356. 


CHAPTER    XLIV 
MOVABLE   KIDNEY 

The  kidney  is  naturally  endowed  with  a  certain  degree  of  mobility. 
Like  the  other  abdominal  viscera  it  moves  with  respiration  and  its  jwsi- 
tion  is  influenced  by  the  attitude  of  the  subject.  Yet  this  condition  is 
entirely  normal.  Such  a  kidney  is  not  distinctly  palpable.  A  movable 
kidney,  on  the  other  hand,  is  one  that  is  subject  to  downward  displace- 
ment to  such  an  extent  that  it  may  be  distinctly  palpated  by  the  usual 
methods  of  examination.  English  authors  distinguish  between  movable 
kidney  and  floating  kidney.  The  former  is  subject  to  downward  dis- 
placement only  behind  the  peritoneum ;  the  latter  may  also  be  displaced 
forward  toward  the  anterior  abdominal  wall,  and  often  possesses  a  meso- 
nephron.  Continental  writers  distinguish  mobility  of  the  first  degree 
(the  fingers  can  grasp  the  kidney),  the  second  degree  (the  fingers  can 
be  brought  together  above  the  organ),  and  the  third  degree  (the  kidney 
can  be  depressed  into  the  iliac  fossa). 

FREQUENCY 

The  recorded  frequency  of  movable  kidney  varies  with  the  point  of 
view  of  the  author  and  the  delicacy  of  his  sense  of  touch.  The  widely 
divergent  opinions  of  various  writers  may  be  tabulated  thus: 


Women. 

Per  Cent. 

Men. 

Cases 
Examined, 

Movable 
Kidney. 

Cases 
Examined, 

Movable 
Kidney. 

Per  Cent. 

Bergmann  * 

Einhorn  ^ 

905 
543 
832 
306 
603 
100 
126 

40 
112 
240 

85 
212 

42 

71 

4.41 
20 

28 
25 
35 
42 
56 

828 

772 

1,080 

268 
100 

4 
14 
42 

6 
6 

0.48 
1.81 

Idem  ' 

3.88 

Mathieu  * 

Godard-Danhieux  ^. 
Suckling  * 

2.33 
6 

Harris  ' 

»  op.  cit.,  p.  134.  ■•  he  bull,  mcd.,  1893,  vii,  1113. 

^  Med.  Record,  1898,  liv,  220.  fGuyon's  Annales,  1901,  xix,  197. 

3  Ibid.,  1901,  lix,  561.  « Edinb.  Med.  Jour.,  1898,  iv,  228. 

''Jour,  of  the  Am.  Med,  Assoc,  1901,  xxxvi,  1527, 
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^fany  of  these  statistics  ai-e  (ihNiously  coiiipilcd  in  auncra,  and  i-('|)r('- 
sent  only  the  pliysieian's  iiit(M-j)r('tati(jii  ol"  the  term  "  niovahle  kichiey  " 
without  any  refcreiiee  to  tlie  patient's  syni])t<jnis.  The  av^erage  observer 
\vill  i)robably  recognize  a  niovabk;  kichiey  in  20  per  cent  of  women  and  2 
per  cent  of  men ;  yet  the  cases  which  have  symptoms  and  require  treat- 
ment are  far  fewer  than  this. 

There  is  a  general  agreement  that  in  8  cases  out  of  10  the  riglit  kid- 
ney only  is  movable;  of  the  remainder  the  niajorit}^  are  bilateral,  uni- 
lateral left-sided  nephroptosis  being  most  unusual.  When  both  kidneys 
are  movable,  the  right  kidney  is  usually  more  movable  than  the  left. 

Although  movable  kidneys  have  been  discovered  in  patients  of  all 
ages,  as  a  rule  the  symptoms  of  the  disease  appear  in  the  third  decade  of 
life  and  disappear  between  the  fortieth  and  fiftieth  years. 

PATHOGENESIS 

To  be  satisfactory,  a  theory  must  explain  (a)  the  predominance  of 
movable  kidney  in  woman,  (6)  the  frequency  with  which  it  occurs  on 
the  right  side,  and  (c)  its  importance  between  the  ages  of  twenty  and 
forty. 

We  shall  consider: 

a.  Causes  of  Congenital  Nephroptosis. 
h.   Causes  of  Acquired  Nephroptosis. 

Primary  Predisposing  Cause. — Shape  of  the  lumbar  recess. 

r  Enteroptosis. 
Secondary  Predisposing  Causes  <  Pregnancy. 

(^  Emaciation. 


— ,     .^.       ^  (  Corsets. 

Exciting  Causes  •<  „ 

(^  Irauma. 


a.  Causes  of  Congenital  Nephroptosis. — The  existence  of  eon- 
genital  nephroptosis  has  been  doubted,  but  the  possibility  of  such  a  condi- 
tion is  proved  by  such  cases  as  Dr.  W.  R.  Stewart's.  In  this  case  an 
exploratory  oi^ration  performed  for  intestinal  obstruction  on  an  infant 
eight  months  old  disclosed  a  floating  kidney.  Abt  ^  and  Morris  have 
collected  similar  cases.  Yet  the  discovery  of  a  movable  kidney  in  a  child 
is  undou])tedly  exceptional,  and  the  presence  of  any  symptoms  before 
puberty  is  rarer  still. 

With  our  present  knowledge  it  is  impossible  to  say  what  may  be  the 
cause  of  this  condition.  It  has  not  been  determined  how  far  the  factors 
that  operate  in  later  life  are  at  work,  and  how  great  a  part  actual  al>- 
normal  development  plays. 

*  Jour,  of  the  Am.  Med.  Assoc,  1901,  xxxvi,  1166. 
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h.  Causes  of  Acquired  Nephroptosis.— Primary  Predisposing 
Cause. — -Wolkow  and  Delitzeii  ^  have  shown  by  an  extensive  series  of 
pathological  investigations  that  there  is  qnite  a  wide  variation  in  the 
size  of  the  niche  in  the  loin  occupied  by  the  kidney.  The  paravertebral 
niche,  as  they  call  it,  is  shallower  in  women  than  in  men,  shallower  on 
the  right  side  ^  than  on  the  left.  The  feminine  pecnliarity  appears  with 
the  broadening  of  the  pelvis  at  the  advent  of  pnberty;  and  it  is  this 
feminine,  right-sided  shallowness  of  the  bed  in  which  the  kidney  lies 
that  is  the  chief  predisposing  cause  of  nephroptosis.  Harris  has  gone 
even  further,  and  nuiintains  that  the  chief  characteristics  of  the  body 
form  that  predispose  to  nephroptosis  "  are  a  marked  contraction  of  the 
middle  zone  of  the  body  with  a  diminution  in  the  capacity  of  this  por- 
tion of  the  body  cavity.  This  diminution  in  the  capacity  of  the  middle 
zone  depresses  the  kidney,  so  that  the  constricted  outlet  of  the  zone 
comes  above  the  center  of  the  organ,  and  all  acts,  such  as  coughing, 
straining,  lifting,  flexions  of  the  body,  etc.,  which  tend  to  adduct  the 
lower  ribs,  press  on  the  upper  pole  of  the  kidney  and  crowd  it  still 
farther  downward.  It  is  the  long-continued  repetition,  in  a  suitable 
body  form,  of  these  influences,  which  collectively  may  be  called  internal 
traumata,  that  gradually  produces  a  movable  kidney."  ISTot  everyone 
is  willing  to  lay  so  much  stress  on  the  predisposing  cause,  though  Wol- 
kow and  Dclitzen  have  proved  that  its  influence  has  been  much  under- 
rated.^ 

Secondary  Predisposing  Causes — The  internal  traumata  just  men- 
tioned, and  many  others,  such  as  intermittent  renal  congestion-  during 
menstruation,  prolapse,  and  inflammation  of  the  pelvic  organs,  etc.,  may 
be  included  here;  but  we  need  discuss  only  four  alleged  causes — viz., 
enteroptosis,  weakness  of  the  abdominal  wall,  pregnancy,  and  emaciation. 

Enteroptosis  is  a  general  condition,  of  which  nephroptosis  is  often 
one  of  the  features.  Glenard  ^  considers  that  nephroptosis  never  exists 
without  a  general  enteroptosis,  but  he  stands  alone  in  this  opinion.  Ein- 
horn  •'"'  has  seen  27  cases  of  enteroptosis  without  nephroptosis,  and  213 
cases  in  which  both  conditions  existed ;  hepatoptosis  occurred  with 
nephroptosis  only  30  times,  .54  times  without  it;  while  in  57  cases  only 
the  kidney  was  movable.  Similarly  Godard-Danhieux  ®  records  131 
cases  of  nephroptosis  without  enteroptosis,  and  81  cases  with  it;  wdiile 
in  97  instances  there  was  enteroptosis  without  nephroptosis.     Obviously, 

'  "Die  Wanderniere,"  1899,  Berlin. 

^  Chiefly  because  the  hver  fills  the  upper  segment  of  the  niclie  on  this  side. 
3  The  theory  that  enteroptosis  is  an  evidence  of  degeneracy  has  been  propounded 
by  Stiller,  Tuffier,  and  Albarran,  but  this  theory  has  not  met  with  general  acceptance. 
*  "Les  Ptoses  visc^rales,"  Paris,  1899.     Lynn  mrd.,  LSS."),  xliv,  8. 
6  Med.  Record,  1898,  liv,  220;  1899,  Ivi,  397;  and  1901,  lix,  561. 
« Gaz.  hebd.,  1900,  v,  159. 
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tlicn,  enteroptosis  plays  only  a  secondary  role.  When  tlu;  two  coexist  it 
is  (piite  as  possible  they  arc  due  to  similar  causes  us  that  the  one  de- 
pends upon  the  other.  One  can  comprehend  liow  a  loose  liver  should 
depress  the  kidney  helow  it  and  favor  its  niol)ility;  but  general  entero}> 
tosis  can  influence  the  position  of  the  kidney  only  by  leaving  room  for 
its  displacement. 

Pregnancy  introduces  another  dispute.  It  is  an  ac('e])ted  fax^t  that 
re|x'ated  pregnancies  favor  relaxation  of  the  abdominal  wall  and  en- 
teroptosis, yet  there  is  an  absolute  disagreement  in  the  statistics  on 
nephroptosis.  Landau,  Senator,  Moulin,  Morris,  and  others  maintain 
that  movable  kidney  is  more  frequent  in  women  who  have  borne  children, 
while  Jviittner,  Godard-Danhieux,  and  Lindner  defend  the  opposite 
theory.  It  would  certainly  seem  probable  that  the  tendency  to  mobility 
in  a  kidney  should  l)e  increased  by  the  abdominal  strain  of  |)artui'iti(m, 
and  the  resultant  abdominal  flaccidity. 

^Veakness  of  the  abdominal  wall,  Wolkow  and  Delitzen  insist,  is  a 
strong  predisposing  factor  in  enteroptosis  and  nephroptosis.  The  ab- 
dominal viscera  are  deprived  of  their  necessary  support,  and  therefore 
sag  downward,  carrying  the  kidneys  with  them,  in  case  the  shallowness 
of  the  paravertebral  niches  makes  these  organs  liable  to  prolapse. 

Emaciation,  it  is  stated,  causes  nephroptosis  by  absorption  of  the 
perirenal  fat.  Morris  has  often  noted  the  small  quantity  of  fat  that  sur- 
rounds kidneys  requiring  nei)hrorrhaphy.  Yet  one  can  scarcely  believe 
that  the  absorption  of  fat  could  be  so  sudden  as  to  leave  a  space  into 
which  the  kidney  would  sag.  On  the  other  hand,  it  is  quite  conceivable 
that  the  excursions  of  a  movable  kidney  should  discourage  the  deposition 
of  fat  within  its  fascial  envelope. 

Exciting  Causes — Corsets  have  been  alternately  praised  and  con- 
demned. A  corset  that  brings  pressure  to  bear  below  the  kidney  region 
will,  if  applied  while  the  kidney  is  in  place,  help  to  retain  a  movable 
organ;  wliile  a  long-waisted  corset  that  compresses  the  ril)S  is  ccpudly 
likely  to  encourage  renal  mobility.  The  fact  that  Egyptians  suffer  from 
movable  kidney  is  evidence  that  the  corset  does  not  deserve  all  the  blame 
wliich  has  been  heaped  upon  it.  Yet  it  does  weaken  the  abdominal  wall 
and  so  increases  the  liability  to  nephroptosis. 

Traumu  of  one  sort  or  another  is  certainly  the  exciting  cause  of  all 
cases  of  movable  kidney.  But  it  is  equally  certain  that  the  trauma  in 
question  is  usually  of  a  mild  ty])e.  Suckling  mentions  the  influence  of 
constant  stooping.  The  interna]  traumata  recognized  by  Harris  have 
been  enumerated.  The  influence  of  pregnancy  and  corsets  has  already 
been  mentioned.  Bergmann  insists  upon  the  evil  effect  of  liorseback 
riding. 

The  effect  of  acute  trauma,  such  as  falls,  kicks,  and  blows,  is  an  open 
question.    Harris  absolutely  denies  its  influence,  and  though  many  acute 
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cases  from  tliis  cause  liavc  Ik'cu  ciinuicrafcd,  I  liclicvo  tliat  in  most  in- 
stances the  tranma  lias  been  only  I  he  canse  of  symj)loms  in  an  (•r<j;au 
already  niovable. 

PATHOLOGY 

Congenital  Mobility. — ''  A  floating  kidney  with  a  mesonephron 
is,  of  conrse,  always  congenital  "  (Morris).  Such  cases  are  rare;  ^  but 
it  is  also  possible  that  the  kidney  should  be  congenitally  movable  behind 
the  peritoneum. 

Acquired  Mobility. — The  kidney  may  be  movable  within  its  fatty 
capsule,  or  fat  and  kidney  may  move  together  within  the  fascia.  The 
adrenal  does  not  habitually  move  with  the  kidney.  The  kidney,  however 
great  its  acquired  mobility,  does  not  come  to  have  a  mesonephron.  It 
moves  about  lu'hind  the  peritoneum. 

Secondary  Changes. — As  a  result  of  long-continued  mobility  the  renal 
vessels  may  become  considerably  lengthened.  They  are  the  radii  of  the 
circle  in  which  the  kidney  moves ;  as  they  lengthen  mobility  increases. 

The  ureter'  may  become  kinked,  and  in  this  event,  which  is  by  no 
means  uncommon,  the  free  outflow  of  urine  is  obstructed  and  the  kidney 
becomes  hydronephrotic.  Kinking  of  the  ureter  is  due  to  the  fact  that 
it  is  held  fast  to  the  peritoneum,  and  therefore  cannot  j^artake  in  the 
renal  excursion. 

Adhesions  may  form  as  a  result  of  repeated  attacks  of  hydrone- 
phrosis or  of  other  inflammation  of  the  kidney  itself  or  of  the  surround- 
ing tissues.     Such  adhesions  increase  the  ureteral  obstruction. 

The  secondary  changes  in  the  kidney  are  those  of  hydronephrosis. 

Exceptionally  gangrene  of  the  kidney  has  occurred  from  torsion  of 
the  pedicle. 

SYMPTOMS 

So  as  to  bring  order  out  of  the  contradictory  opinions  concerning 
the  symptoms  of  movable  kidney,  we  may  take  as  the  basis  of  our  de- 
scription a  few  eonmionly  accepted  facts.  In  the  first  place,  any  surgeon 
familiar  with  abdominal  palpation  appreciates  that,  in  examining  a 
patient,  one  occasionally  finds  a  movable  kidney  wliieh  has  never  given 
any  symptoms,  and  of  wliose  existence  the  patient  will  not  become  aware 
unless  the  surgeon  announces  his  discovery.  A  second  class  of  cases, 
while  having  a  movable  kidney  and  suffering  from  various  symptoms — 
digestive,  neurotic,  or  pelvic — have  no  symjitoms  directly  referable  to 
the  kidney  itself.  The  organ  is  neither  tender,  adherent,  nor  enlarged. 
There  is  no  history  of  hydronephrosis,  no  evidence  of  either  urinary  in- 
fection or  renal  sclerosis.     Finally,  there  are  other  cases  with  symptoms 

*  Their  very  existence  is  denied  by  Albarran. 
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directly  referable  to  the  kidney  itself.  Thus  nopliroptosis  is  encountered 
('liuically  under  three  aspects: 

1,  A'ephro})tosis  without  symptoms. 

2.  Nephroptosis  without  symptoms  directly  referable  to  the  kidney. 
P).   X('])ln'()])t<)sis  with  symi)toms  directly  r('fi'i-a1)U'  to  the  kidney. 
Nephroptosis    Avithout    Symptoms    directly    Referable    to 

the  Kidney. — The  greater  number  of  cases  connnonly  classed  as  mov- 
ahh^  kichiey  come  under  this  head,  and  it  is  the  intinite  variety  of  symp- 
toms which  such  cases  present,  the  doubtful  origin  of  these  symptoms, 
and  the  uncertainty  of  their  cure,  that  has  obscui-ed  the  whole  subject 
and  given  rise  to  opinions  so  divergent  and  to  discussions  so  virulent. 
And  so  long  as  man  retains  his  individuality  opinions  uprm  this  subject 
must  continue  to  differ.  Therefore  I  shall  not  attempt  the  futile  task  of 
reconciliation,  but  shall  rest  satisfied  with  expressing  a  point  of  view 
wliicli  may  afford  a  basis  for  discrimination  in  the  surgical  treatment 
of  this  malady  which,  after  all,  is  the  main  point  at  issue. 

The  class  of  cases  under  discussion  has  but  two  common  features: 
( 1 )  The  subjective  symptoms  are  referable  to  any  one  of  several  diseases 
of  organs  other  than  the  kidneys,  and  (2)  one  or  both  kidneys  are  mov- 
able, but  present  no  signs,  either  subjective  (pain)  or  objective,  of  dis- 
ease. Such  patients  may  present  nervous  symptoms,  digestive  disorders, 
or  painful  symptoms.  These  symptoms  are  exhibited  in  greater  or  less 
degree  and  in  various  combinations. 

Nervous  Symptoms. — It  is  quite  impracticable  to  detail  here  the  vari- 
ous symptoms  of  neurasthenia  with  abdominal  manifestations  that  have 
been  attributed  to  renal  mobility.  Their  name  is  legion.  But  the  ques- 
tion that  always  arises  is.  Does  the  neurasthenia  depend  upon  the  mov- 
able kidney  ?  Two  answ^ers  may  be  suggested.  If  temporary  reposition 
of  the  affected  organ  brings  temporary  relief  from  the  symptoms,  and 
if  with  renewal  of  the  kidney  prolapse  the  symptoms  recur,  there  is, 
clinically  speaking,  an  established  connection  between  the  mobility  of 
tlie  kidney  and  the  nervous  symptoms.  In  the  second  place,  it  may  be 
found  that,  jierhaps  as  a  result  of  slight  retention  from  kinking  of  the 
ureter,  there  is  interstitial  nejihritis.  In  this  case  the  nervous  symptoms 
may  possibly  be  attrilmted  to  renal  autointoxication. 

Digestive  Disorders — The  fiatulent  dyspepsia  and  constipation  that 
figure  so  prominently  among  the  symptoms  of  nephroptosis  are  but 
rarely  referable  to  the  kidney.  Einhorn's  oi)iniou  upon  tliis  subject  de- 
serves quotation : 

Most  of  the  gastric  and  intestinal  symptoms,  such  as  pains,  eructations, 

nausea,  occasional  vomiting,  irregularity  of  the  bowels  (chiefly  consti])ation, 

sometimes  diarrhea),  which  arc  present  in  persons  with  movable  kidney, 

occur  usually  independently  of  the  latter,  and  require  therapeutic  measures 
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appropriate  to  siicli  conditions.  Gastric  neuroses,  wliieli  oiijj^inatc  by  reflex 
action  from  a  movable  kidney,  are  met  witb  l)ut  I'arely;  among  tliem  I 
would  place  nervous  vomiting  and  nausea.  Wiietber  cases  of  periodic 
attacks  of  continued  gastro-succorrhea  can  be  regarded  as  reflex  symptoms 
of  a  movable  kidney  appears  to  me  doubtful.  Of  course  these  conditions 
are  found  in  patients  suffering  from  movable  kidney,  yet  I  have  observed 
cases  in  which  neither  the  wearing  of  an  abdominal  Ijandage  nor  the  per- 
formance of  nephrorrhapliy  caused  the  disap})earance  of  the  periodic  gastro- 
succorrhea. 

Here,  again,  the  tests  applied  to  the  neurotic  cases  are  of  service.  If 
reposition  of  the  kidney  relieves  the  symptoms,  or  if  there  is  renal  in- 
sufficiency, some  connection  between  the  renal  condition  and  the  diges- 
tive disturbance  may  be  suspected. 

We  may  mention  here  the  theory  maintained  by  Edebohls  -^  that 
movable  kidney  on  the  right  side  may  cause  chronic  appendicitis  by 
pressure  upon  the  superior  mesenteric  vein.  The  relative  infrequency 
of  appendicitis  in  w^omen  discourages  this  belief. 

Painful  Symptoms — The  pains  most  often  caused  by  movable  kidney 
are:  (1)  Pain  and  tenderness  in  the  kidney  itself.  (2)  Pain  of  a  dull, 
dragging  character  low  down  in  the  back,  a  pain  comparable  to  that 
commonly  attributed  to  uterine  retrodis])laeement.  (8)  Frequent  and 
painful  urination.  It  is  characteristic  that  these  pains  should  be  in- 
creased by  exercise,  and  should  be  more  severe  during  the  menstrual 
period.  It  is  evident  that  any  of  them,  except  the  first,  may  be  attril> 
utable  to  conditions  other  than  nephroptosis.  Therefore  it  is  essential 
that  they  should  be  kno^v^l  to  disappear  with  reposition  of  the  kidney, 
and  to  reappear  with  its  }>rolapse  before  we  can  be  sure  of  any  collec- 
tion between  the  pain  and  the  renal  mobility. 

Nephroptosis  with  Symptoms  directly  Referable  to  the 
Kidney. —  Here  we  enter  upon  a  more  delinite  field  of  investigation. 
If  the  kidney  is  tender  and  painful,  if  the  tenderness  is  relieved  by 
reposition  of  the  organ,  if  there  is  renal  colic,  or  if  the  tender  kidney 
is  enlarged  or  adherent  in  an  abnormal  position,  we  have  direct  physical 
evidence  that  the  sym])tom  is  due  to  the  ne])liro])tosis.  Even  more  char- 
acteristic is  the  intrruiiffenl  hyd)'onephrosis  due  to  movable  kidney. 
This  condition  in  its  fully  developed  form  is  unmistakable.  The  patient 
comes  with  history  of  a  tumor  in  the  flank.  This  tumor  gradually  grows 
larger  during  a  few  days  or  weeks  and  then  suddenly  disappears.  There 
is  an  interval  of  a  few  days  and  then  the  tumor  once  more  begins  to 
grow.  It  is  usually  very  painful  and  tender,  and  its  gTOwth  is  often 
attended  by  renal  colic  (Dietl's  crises),  while  its  disappearance  is  sig- 
naled by  relief  of  the  pain  and  accompanied  by  the  discharge  of  an  ex- 

'  Post-Graduate,  1899,  xiv,  85. 
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cossivc  quantity  of  iwiiic  In  other  ca^cs  flic  kidney  (lo(\s  not  fill  suf- 
tieieiitly  to  give  a  perceptihlc  tumor,  but  tlicre  are  repeated  attacks  of 
renal  colic  without  passage  of  stones  <»i-  cNidences  of  pyclo-nephritis. 
Examination  then  reveals  u  movable  kidiiev,  swollen  an<l  tender  dnring 
paroxysms. 

The  outcome  of  these  o])struetive  cases  is  tliat  ot"  lujdroncphrosis. 

Intermittent  pyonephrosis  may  also  occur. 


DIAGNOSIS 

If  the  kidney  is  only  slightly  movable  this  may  he  detected  hy  hal- 
lottement  and  the  other  methods  of  renal  palpation.  A  Hoating  organ 
may  be  discovered  almost  anywhere  in  the  abdomen.  As  a  rule,  it  is  not 
difficult  to  distinguish  a  floating  kidney  from  other  abdominal  tumors. 
The  very  mobility  of  the  organ,  the  fact  that  it  may  b(^  I'ephiced  in  the 
loin,  together  Avitli 
its  general  contour, 
and  the  sickening 
sensation,  similar  to 
and  yet  not  the  same 
as  the  ovarian  sensa- 
tion, caused  by  pres- 
sure upon  it,  are 
sufficiently  character- 
istic. Tumors  arising 
from  the  ovaries  or 
uterus  may  be  distin- 
guished, by  their  }X3l- 
vic  attachments.  To 
distinguish  a  movable 
kidney  from  a  dis- 
tended gall-bladder, 
Morris  proposes  the 
following  criteria: 
(1)  The  enlarged 
gall-bladder,  as  well 
as  the  kidney,  is  a 
frequent  cause  of  Yjg.  100. 
Tnovahle  abdominal 
tumor.  (2)  History 
of  j aundice.    {?))  T 1  ic 

tumor  caused  by  an  enlarged  gall-bladder  can,  in  almost  every  case, 
at  all  times  be  felt,  whereas  a  movable  kidney  (unless  also  enlarged) 
cannot.      (4)    Varial)ility  in   the  size  of  the  tumor  goes  for  nothing 


Movable  Kidney  Injected  with  Augyrol. 
(Hiuliograph  by  Dr.  MacKee.)  Patient  had  had  a  Dietl 
criisis.  Injection  shows  absence  of  hydronephrosis  or 
kinkinp.      Lower  pole  of  kidney  shows  well. 
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unless  assoeiatod  with  sudden  diuresis.  (5)  A  calcnlous  gall-bladder 
feels  niueli  harder  than  a  movable  kidney.  (0)  The  radius  of  mo 
bilitv  of  the  gall-bladder  differs  from  that  of  the  kidney.  JMorris  also 
mentions  the  faet  that  the  two  conditions  often  coexist,  and  that  in- 
flation of  the  colon  for  the  purpose  of  pushing  the  kidney  outward 
aiul  the  gall-l)ladder  upward  is  a  most  unreliable  means  of  diagnosis, 
since  the  hepatic  flexure  of  the  colon  may  l)e  displaced  downward  and 
inward  when  either  aft'eetion  exists.  The  ultimate  method  of  diagnosis 
in  a  doubtful  case  is  ureter  catheterization  as  for  hydrone])hrosis. 

Exploratory  aspiration  cannot  be  too  strongly  condemned. 

But  the  discovery  of  a  movable  kidney  by  no  means  completes  the 
diagnosis.  It  is  equally  important  to  ascertain  Avhether  the  symptoms 
are  due  to  the  nephroptosis  or  to  something  else.  In  some  cases  there 
can  be  no  doubt  that  the  kidney  is  at  fault.  If  a  hydronephrosis,  a  pyo- 
nephrosis, or  an  adherent  organ  is  discovered,  here  is  a  pathological  con- 
dition demanding  treatment.  Then  there  are  the  tender  kidneys  and 
those  cases  whose  symptoms  are  temporarily  relieved  by  rest  and  reposi- 
tion of  the  displaced  organ.  These  form  a  doubtful  class,  and  merit  the 
most  minute  examination  and  the  closest  watching,  of  which  the  palli- 
ative treatment  of  the  disease  forms  an  important  part.  The  majority 
of  them  are  complicated  by  some  neurotic  tendency,  enteroptosis,  or 
gastro-intestinal  or  pelvic  disease.  Their  judicious  treatment  is  pecul- 
iarly difficult.  Finally,  there  are  the  cases  in  which  no  test  can  show 
a  direct  connection  bet\veen  the  renal  ptosis  and  the  symptoms. 

TREATMENT 

In  deciding  upon  the  proper  course  of  treatment  for  any  individual 
case  of  movable  kidney,  the  surgeon  must  bear  in  mind  the  follo^\^ng 
facts : 

1.  In  many  cases  nephroptosis  produces  no  symptoms. 

2.  In  many  instances  nephropexy,  while  it  retains  the  kidney  in 
place  (which  it  does  not  always  do),  either  fails  to  relieve  or  aggi'avates 
the  neurotic  or  dyspeptic  symptoms  attributed  to  renal  mobility. 

In  view  of  these  facts  we  must  hesitate  to  elect  nephroj^exy,  a  treat- 
ment which,  though  surgically  a  success,  may  prove  clinically  a  failure, 
or  worse  than  a  failure.  Mechanical  treatment — supporting  the  kidney 
by  a  suitable  belt — may  always  be  experimentally  employed  in  doubtful 
cases.  But  to  have  recourse  to  surgery  is  a  grave  matter.  Xot  because 
of  the  danger  or  discomfort  connected  wnth  the  operation,  for  the  former 
is  almost  nil,  the  latter  inconsiderable,  but  because  in  most  instances  the 
patient  is  distinctly  neurotic,  and,  while  the  influence  of  the  operation 
per  se  may  be  beneficial,  it  may  also  be  injurious.  In  short,  the  knife 
is  no  proper  instrument  for  a  faith  cure.     Its  brilliant  successes  should 
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not,  l)lin(l  lis  to  its  failures.  Yet  where  ])alliative  iiieasures  fail,  and  the 
symptoms  are  a])])arentl_v  dependent  iqion  the  renal  mobility  and  re- 
quire relief,  there  is  no  ehoiee.  An  operation  is  then  surely  the  lesser 
evil.  So  we  may  eoncliide  that  the  trealmcnt  of  subjective  sym/plums  due 
to  renal  mobility  is  yalliative;  sur<jical  measures  should  be  reserved  for 
the  treatment  of  liydronephrosis  and  other  similar  pathological  condi- 
tions that  cannot  be  relieved  without  them,  and  for  iliose  cases  that  do 
not  respond  to  pcrsislcnt,  intelligent  palUaiive  treatment. 

Palliative  Treatment. — Tiie  broad  lines  of  palliative  treatment 
are: 

1.  To  remedy  digestive  and  menstrual  derangements. 

2.  To  regulate  exercise  so  as  to  avoid  overfatigue. 

3.  To  improve  the  general  vitality  and  combat  neurasthenia  by  over- 
feeding, massage,  hygiene,  electricity,  and  tonics,  and 

4.  To  apply  an  abdominal  supporter. 

Much  emphasis  is  placed  upon  the  kind  of  belt  or  corset  employed 
to  support  the  abdomen.  Edebohls  ^  reviews  the  opinions  of  various 
writers  upon  this  subject,  even  to  that  of  Gurtzburg,  who  "  administers 
a  yeast  ferment  with  the  object  of  producing  meteorism,  and  thus  sus- 
taining the  prolapsed  kidney."  This  is  an  extreme  example  of  the  fal- 
lacious impression  that  a  support  must  be  worn  solely  for  the  purpose  of 
retaining  a  kidney  in  ])lace,  and  that,  this  accomplished,  the  cure  is  as- 
sured. Nothing  could  be  further  from  the  truth.  As  a  matter  of  fact, 
it  is  the  patient's  general  condition  that  should  be  attacked  primarily, 
the  local  condition  only  secondarily.  Many  a  case  of  "  movable  kidiu^y  " 
is  cured  by  hygiene,  diet,  and  exercise,  while  the  kidney  remains  as  loose 
as  ever.  Moreover,  in  applying  a  belt  or  a  corset  the  eifort  must  be  made 
to  support  all  the  abdominal  viscera,  not  the  kidn(\y  only.  It  is  not 
conceivable  that  any  form  of  pad  slioiild  hold  the  kidney  in  place,  and 
therefore  it  is  wiser  to  dispense  entirely  with  ]iads,and  to  sii]ijX)rt  the 
abdominal  contents  en  masse.  For  this  purpose  the  modern  straight- 
front  corset  may  be  employed.  Some  women  find  that  this  article,  if 
applied  in  the  recumbent  position,  acts  as  an  admirable  supporter.  If 
this  fails  a  snug  elastic  abdominal  belt  should  be  tried.  And  all  the 
while  the  systemic  treatment  must  be  attended  to. 

Surgical  Treatment. —  Nephropexy. — Nei)hro]iexy  (nephrorrha- 
phy)  is  the  ojK'ration  of  fixing  the  i)rolapsed  kidney  against  the  ab- 
dominal wall. 

Results  of  Nephropexy — The  earlier  nephropexies  were  so  uniformly 
followed  by  relapse  that  many  physicians  opposed  the  operation  on  the 
ground  that  a  permanent  cure  was  never  accomplished  by  operation;  but 
recent  statistics  tell  an  entirely  different  story.     ]\lorris  has  performed 

1  Med.  Record,  1901,  lix,  690. 
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98  nephropexies  with  1  death  {''  cardiac  thrombosis  in  a  stout  female 
whose  kidney  was  incised  and  explored  before  being  fixed"),  and  only 
"  a  few  "  relapses  after  operations  performed  according  to  "  a  plan  dif- 
ferent from  the  present  methods."  Edebohls  reports  193  cases  (68 
bilateral),  with  3  deaths  and  2  known  relapses.  All  of  my  o^yu  cases 
have  been  successful. 

But  nephropexy  may  be  regarded  from  another  point  of  view.  In  a 
very  considerable  proportion  of  cases  the  patients  have  complained  of 
more  pain  after  the  operation  than  before.  This  may  be  due  to  one  of 
several  factors :  perhaps  the  pain  did  not  commence  in  the  kidney,  and 
therefore  was  not  relieved  by  operation,  but  was  rather  intensified  by 
the  shock  and  disappointment ;  or  perhaps  it  was  due  to  adhesions 
or  kinks  of  the  ureter  which  were  not  relieved  by  the  surgeon ;  or  j^er- 
haps  the  kidney  was  replaced  high  up  in  the  loin  in  a  niche  from  wdiich 
it  had  descended  because  there  w^as  not  sufficient  room  for  it  (Harris). 
How^ever  this  may  be,  I  have  had  only  one  patient  complain  of  a  recur- 
rence of  pain.  Nephropexy  was  performed  upon  her  as  a  lesser  evil  than 
exploratory  abdominal  section,  with  which  she  was  threatened  by  an- 
other surgeon.  Her  various  neurotic  symptoms,  which  had  existed  for 
years,  immediately  disappeared.  Five  years  later  they  returned,  and 
she  underwent  at  the  hands  of  various  surgeons  the  extraction  of  several 
teeth,  drainage  of  the  antrum  of  Highmore,  excision  of  the  inferior 
dental  nerve,  nephrectomy  (the  kidney  was  found  firmly  adherent), 
vesico-vaginal  fistulization,  an  infinite  variety  of  other  treatments,  all 
to  no  avail.  It  has  been  interesting  to  find  two  reports  of  her  cure,  the 
one  by  a  dentist,  the  other  by  a  physician.  Finally,  exploratory  laparot- 
omy was  performed  a  year  ago.  A  normal  appendix  was  removed — and 
she  has  remained  better  ever  since,  though  far  from  well.  She  has  re- 
cently been  poisoned  by  a  rectal  injection  of  boric  acid,  but  survived  ! 


CHAPTER    XLV 
THE   UEETEES   AND    THEIR   DISEASES 

ANATOMY 

The  ureter  is  tlie  excretory  duct  of  the  kidney.  It  is  a  fibro-mus- 
cular  tiil)e  beginning  at  the  funnel-shaped  neck  of  the  renal  jDclvis  and 
terniinating-  at  the  lateral  angle  of  the  trigone  of  the  bladder.  There  is 
normally  one  ureter  for  each  kidney.  Each  ureter  is  from  35  to  40  cm. 
(14  to  16  inches)  long.  The  ureter  is,  when  empty,  a  closed  tube  like 
the  urethra.  Its  physiological  caliber  is  that  of  a  cylinder  about  0.3 
cm.  (^  inch)  in  diameter.  The  lumen  of  tlie  ureter  is  slightly  con- 
stricted at  three  points:  (1)  A  distinct  narrowing  at  a  point  about  2 
cm.  from  its  upper  extremity,  (2)  a  slight  narrowing  where  it  crosses 
the  brim  of  the  pelvis,  and  (3)  a  muscular  constriction  at  its  entrance 
into  the  bladder. 

Structure — The  ureter  is  composed  of  three  coats :  the  fibrous,  the 
muscular,  and  the  mucous. 

The  fihroiis  external  coat  runs  continuously  from  the  fibrous  en- 
velope of  the  kidney  and  its  pelvis  to  the  bladder.  It  is  a  tough,  glisten- 
ing, elastic  tissue. 

The  muscular  coat  consists  of  an  external  longitudinal  and  an  in- 
ternal circular  layer  of  smooth  muscle.  It  is  well  developed  in  both  the 
ureter  and  the  pelvis  of  the  kidney.  In  the  calices  it  thins  out  to  a  few 
stray  fibers.  At  the  vesical  extremity  of  the  ureter  its  muscle  pierces 
that  of  the  bladder  and  is  continued  as  a  band  of  fibers  running  along 
each  edge  of  the  trigone.  Thus  there  is  one  band  joining  the  two  ureters 
(interureteric  muscle)  which  sometimes  raises  a  distinct  transverse  fold 
in  the  mucous  membrane,  while  another  thinner  band  of  fibers  runs  from 
each  ureter  toward  the  neck  of  the  bladder.  The  ureter  possesses  no 
proper  sphincter.  Its  power  of  resisting  regurgitation  from  the  bladder 
is  due  to  its  oblique  course  through  the  muscular  wall  of  the  bladder, 
and  to  the  constriction  of  the  bladder  muscle,  which  automatically 
closes  the  ureteral  orifices  as  it  contracts  to  force  the  urine  into  the 
urethra. 

The  mucous  membrane  of  the  ureter  is  smooth  and  thrown  into  longi- 
tudinal folds  when  the  organ  is  collapsed.     The  epithelium  consists  of 
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several  superposed  layers,  the  deeper  ones  conical  or  ovoidal,  the  super- 
ficial ones  cuboidal  or  flattened.  Though  some  expert  microscopists 
claim  to  be  able  to  distinguish  the  epithelium  of  the  pelvis  of  the  kidney 
from  that  of  the  ureter,  most  conservative  observers  confess  their  inabil- 
ity to  make  such  a  distinction,  and  do  not  even  venture  to  assert  that 
any  given  cells  in  the  urine  come  from  any  part  of  the  ureter  or  its 
pelvis  unless  the  presumption  is  confirmed  by  other  signs,  notably  the 
presence  of  renal  casts  and  albumin. 

Relations — The  ureter  lies  immediately  behind  the  peritoneum 
throughout  almost  its  whole  length.  It  is  firmly  attached  to  this  struc- 
ture, so  that  when  the  peritoneum  is  detached  from  the  parietes  it  carries 
the  ureter  with  it.  When  this  dissection  is  performed  by  the  finger  the 
ureter  may  be  identified  as  a  cord  interrupting  the  smooth  yielding  sur- 
face of  the  peritoneum  within  3  cm.  (1^  inches)  of  the  spinal  column. 
In  the  abdomen  the  ureter  lies  upon  the  psoas  muscle  and  crosses  the 
genito-crural  nerve.  It  is  in  turn  crossed  by  the  spermatic  (or  ovarian) 
vessels.  On  the  right  side  it  lies  close  to  the  vena  cava.  At  the  brim 
of  the  pelvis  it  crosses  the  common  iliac  vessels  at  or  near  their  termina- 
tion. Thence  it  plunges  down  in  a  fold  of  peritoneum  (posterior  false 
ligament  of  the  bladder),  passes  under  the  arch  of  the  vas  deferens,  and 
lies  external  to  it,  entering  the  bladder  wall  close  above  the  seminal 
vesicle  and  about  2  cm.  from  the  median  line.  Thence  it  runs  2  cm. 
obliquely  forward  and  inward  through  the  bladder  muscle  and  beneath 
the  mucous  membrane,  and  emerges  at  the  angle  of  the  trigone  3  cm. 
from  its  fellow  and  the  same  distance  from  the  urethral  orifice. 

Topographical  Anatomy — The  ureter,  like  the  kidney,  can  very  rarely 
be  felt  when  in  a  normal  state.  When  tender  or  enlarged,  however,  in 
a  thin  subject  it  may  be  traced  almost  from  the  kidney  to  the  brim  of 
the  pelvis.  In  fleshy  subjects  it  can  only  be  felt  at  this  latter  point — 
viz.,  at  the  outer  edge  of  the  rectus  muscle  on  a  line  joining  the  anterior 
spines  of  the  ilia.  Tenderness  at  this  point  can  always  be  distinguished 
by  palpation,  and  if  the  patient  is  not  overfat  an  enlarged  ureter  can  be 
rolled  between  the  finger  and  the  iliac  artery.  In  the  female  pelvis  the 
diseased  ureter  is  felt  through  the  vaginal  vault  almost  up  to  the  pelvic 
brim.  But  in  the  male  it  is  only  in  exceptional  cases  that  tenderness  or 
enlargement  at  the  lower  extremity  of  the  ureter  can  be  appreciated  by 
rectal  touch  in  the  region  just  internal  to  the  base  of  the  seminal  vesicle. 

PHYSIOLOGY 

The  ureter  transmits  the  urine  from  the  kidney  to  the  bladder  partly 
through  the  force  of  gravity,  but  chiefly  by  its  peristaltic  action.  Waves 
of  contraction  run  along  it  quite  as  they  do  along  the  intestine,  and  as 
each  wave  reaches  the  bladder  the  ureteral  orifice  becomes  slightly  raised 
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and  tumefied,  eiiuts  a  little  jet  of  urine,  and  then  sinks  back  again. 
This  is  perhaps  the  most  picturesque  phenomenon  observable  through  the 
cystoscope.  The  contractions  of  the  two  ureters  are  quite  independent 
and  not  often  synchronous.  They  recur  irregularly  every  five,  ten,  or 
twenty  seconds.     Exceptionally  the  intervals  are  much  longer. 

Like  the  bladder,  the  ureter  is  insensitive  to  touch  unless  inflamed. 
But,  like  the  bladder,  it  is  extremely  sensitive  to  distention — witness  the 
agonizing  pain  of  renal  colic.  Whether  those  obscure  cases  of  reual 
colic  attending  the  passage  of  concentrated  crystalline  urine  are 
due  to  distention  or  to  simple  scratching  of  the  ureteral  walls  it  is  im- 
possible to  say.  Dr.  Bryson  has  advanced  the  theory  that  pain  of  the 
upper  third  of  the  ureter  is  radiated  to  the  kidney,  pain  of  the  middle 
third  to  the  abdomen,  and  pain  of  the  lower  third  to  the  bladder  and 
urethra.  While  this  is  usually  the  case,  the  vesical  pain  of  renal  origin, 
which  so  often  mystifies  the  most  expert,  is  often  due  to  a  disturbance 
solely  in  the  renal  pelvis  without  any  implication  of  the  ureter. 


EXAMINATION 

The  methods  of  examining  the  ureter  are  reducible  to  two:  (1)  Pal- 
pation (Chapter  I)  ;  (2)  urethral  catheterization  and  its  various  modi- 
fications (Chapter  V). 

MALFORMATIONS 

These  are  described  on  p.  585. 

URETERITIS   AND    STRICTURE 

Ureteritis,  whether  due  to  pyogenic  bacteria  alone  or  excited  by 
stone  or  tuberculosis,  is  but  a  feature  of  the  larger  renal  condition  and 
is  accordingly  considered  therewith. 

Ureteral  stricture  results  from  one  or  other  of  the  abo\'e  condi- 
tions. 

Stricture  may  not  be  distinguished  from  angulation  of  the  ure- 
ter, even  w'hen  the  urinary  channels  are  manifestly  dilated  above  the 
point  of  stricture. 

The  treatment  of  such  angulations  and  strictures  is  operative,  as  a 
rule. 

Dilatation  of  stricture  by  olivary  tipped  ureter  bougies  of  grad- 
uated sizes  has  occasionally  been  accomplished,  but  the  stone,  tulicrcu- 
losis,  angulation,  or  pyonephrosis  that  so  usually  accompany  stricture 
demand  radical  treatment. 
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URETERAL   NEOPLASMS 

Cysts  of  the  ureter  are  extremely  rare.  Mucous  cysts  may  occur, 
ami  cystitis  cystica  usually  extends  up  the  ureters. 

Epithelial  Growths. — The  solid  neoplasms  of  the  ureter  are  epi- 
thelial formations,  papilloma,  carcinoma,  and  epithelioma.^  These 
tumors  have  been  studied  by  Albarran,^  who  has  collected  65  cases. 
Their  histogenesis  is  quite  the  same  as  that  of  vesical  tumors.  They 
usually  begin  as  seemingly  benign  growths  and  become  malignant  sec- 
ondarily, arising  in  the  renal  pelvis  and  being  propagated  downward  by 
direct  extension  or  by  implantation.  In  the  kidney  they  may  produce 
secondary  deposits  or  give  rise  to  hydronephrosis,  hematonephrosis,  or 
pyonephrosis.  The  kidney,  bladder,  retro-peritoneal  glands,  and  less 
often  the  liver  or  the  pleura,  may  be  involved  secondarily.  The  young- 
est patient  was  twenty-seven  years  old,  the  oldest  eighty-nine.  In  8 
cases  there  was  stone  in  the  kidney. 

Symptoms. — The  symptoms  are  those  of  renal  stone  or  tumor.  Bleed- 
ing is  usually  noted  (79  per  cent)  and  is  often  the  first  symptom. 
Tumor  was  noted  in  70  per  cent  of  the  cases,  pain  in  60  per  cent.  The 
diagnosis  has  been  made  only  by  the  observation  (through  a  cystoscope) 
of  a  villous  tumor  protruding  from  the  ureteral  orifice.  The  tumor  has 
otherwise  been  either  unrecognized  or  mistaken  for  a  renal  gi'owth.  Al- 
barran  suggests  the  possibility  of  diagnosis  by  the  urine  obtained  from 
a  ureteral  catheter.  If  the  urine  is  bloody,  not  purulent,  and  yet  con- 
tains cylindrical  or  pavimentous  epithelium,  there  must  be  an  epithelial 
neoplasm.  In  the  presence  of  pus,  however,  this  sign  is  of  no  value, 
since  such  cells  occur  abundantly  in  chronic  pyelitis.  As  a  matter  of 
fact,  however,  the  diagnosis  is  made  only  when  nephrectomy  is  under- 
taken for  supposed  renal  growth. 

Treatment — The  treatment  is  wholly  operative.  Nephrectomy  has 
been  performed  21  times,  with  3  deaths  and  8  known  recurrences.  One 
case  of  papilloma  was  known  to  be  well  fourteen  months,  and  2  of  car- 
cinoma four  and  six  years  after  operation. 

Inasmuch  as  the  recurrence  almost  invariably  appears  in  the  ureteral 
stump,  this  duct  should  be  removed  entire.  Cystoscopy  will  determine 
whether  a  portion  of  the  adjacent  bladder  wall  should  be  resected  with 
the  tumor. 

URETERAL    FISTUL^E 

Ureteral  fistula?  have  many  causes.  Congenital  uretero-rectal  and 
ureteral-vaginal  fistula3  are  extremely  rare.     In  these  cases  it  is  usually 

*  Morris  has,  however,  collected  3  reported  cases  of  sarcoma. 
'  "Les  tumeurs  du  rein,"  Paris,  1903. 
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possi1)le  to  make  an  ojxiiiing  into  the  Madder  throngli  a  siipra])ubie 
M'ound.  The  t(»nnination  of  the  un^ter  is  tlien  (>1)1  iterated  by  extirpation 
or  cauterization.  Acquired  tistula',  on  th(;  contrary,  occur  in  any  por- 
tion of  the  nreter:  at  the  njiper  end  aft(M'  ne])hrectoniy,  especially  if  the 
nreter  is  actively  tulu'rculous.  In  otlier  parts  of  its  course  cutaneous 
fistulte  form  after  the  duct  lias  been  inadvertentl}^  divided  during  an 
abdominal  o]X'ration  or  after  rupture  from  ston(^,  stricture,  or  otlier 
disease,  such  as  tuberculosis  and  neoplasm,  or  from  trauma  or  pressure 
of  some  intra-abdominal  g-rowtli  nsnally  of  the  uterus  or  ovary,  or  from 
injuries  inflicted'  during  labor. 

The  discharge  from  the  ureteral  fistula  is  usually  uro-purulent, 
sometimes  sim])ly  purulent,  and  rarely  simjily  urinary.  The  presence 
of  urine  in  the  discharge  may  be  taken  as  presumptive  evidence  that  the 
fistulous  ureter  leads  up  to  a  functionating  kidney.  Yet  the  presence 
of  urine  does  not  prove  a  connection  with  the  kidney,  for  the  urine 
may  regurgitate  from  the  bladder  through  a  ureteral  fistula,  if  the  ureter 
is  gravely  diseased. 

Treatment — The  treatment  of  cutaneous  fistula  is  ureterectomy  if 
the  kidney  has  ceased  to  functionate,  ureteral  anastomosis  or  some  allied 
procedure  if  the  kidney  is  worth  saving. 

The  treatment  of  uretero-vaginal  and  uretero-uterine  fistula  is  no 
simple  matter.  The  great  variety  of  operations  employed  for  its  cure,  the 
great  proportion  of  failures  after  most  of  these,  and  the  total  absence  of 
concerted  surgical  opinion  upon  the  subject,  attest  the  complexity  of  the 
problem.  While  the  number  of  operations  is  legion  and  the  choice 
among  them  lies  rather  with  the  gynecologist  than  with  the  genito-uri- 
nary  surgeon,  a  few  simple  principles  may  here  be  laid  down. 

When  practicable  Tuffier's  ^  operation  should  be  employed,  as  it 
combines  the  attributes  of  simplicity  and  perfect  safety.  The  steps  of 
the  operation  are  as  follows:  (1)  Introduce  a  director  into  the  fistulous 
opening,  and,  using  this  as  a  guide,  dissect  free  the  lower  2  or  3  cm.  of 
the  duct.  (2)  Split  up  the  orifice  for  1  cm.  in  order  to  insure  an  ample 
opening.  (3)  JNIake  a  triangular  opening  in  the  most  accessible  point 
of  the  bladder  wall  (pushed  down  by  a  sound).  (4)  Suture  the  ureteral 
and  vesical  mucous  membranes  with  catgut  and  tlie  muscular  layers 
witli  silk.  Finally,  close  the  wound  in  the  anterior  vaginal  wall.  A 
ureteral  catheter,  or  at  least  a  permanent  vesical  catheter,  is  necessary 
for  the  first  week  after  operation. 

If  this  operation  fails  or  is  impracticable,  abdominal  uretero-cysto- 
neostomy  should  be  tried  and  should  succeed.  Ilysterocleisis  and  col- 
pocleisis  are  operations  of  last  resort.  The  functional  result  of  including 
the  uterus  or  the  vagina  in  the  urinary  reservoir  is  anything  but  satis- 

'  Bull,  de  la  soc.  de  chir.,  1895,  xxi,  270. 
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factory.  If  all  atteiiii)ts  at  iiretero-vesical  anastoniosis  fail  and  the  oj> 
posite  kidney  is  healthy,  nephrectomy  would  he  preferable  to  colpocleisis. 
Let  it  not  be  forgotten,  however,  that  at  least  once  the  wrong  kidney  has 
been  removed.  This  deplorable  accident  may,  for  a  certainty,  be  avoided 
by  catheterization  of  the  fistulous  ureter  at  the  time  of  operation  and 
palpation  of  the  catheter  within  the  pelvis  of  the  organ  to  be  removed. 


CHAPTER    XLVT 
HYDRONEPHKOSIS 

OBSTRUCTioisr  to  tlie  outflow  of  urine  from  the  kidney  is  of  two 
kinds:  1.  Sudden  complete  obstruction.  2.  Gradual  or  incomplete  ob- 
struction. 

Sudden  complete  obstruction  occurs  clinically  imder  two  forms — • 
viz.,  by  a  calculus  and  by  the  surgeon's  ligation.  In  either  event  the 
result  is  the  same.  The  urine  is  dammed  back  upon  the  kidney,  causing 
an  acute  renal  congestion  (Fig,  83)*  and  a  diminished  secretion  of  urine; 
but  even  this  increases  the  intrarenal  pressure.  The  congestion  is  ex- 
changed for  atrophy  after  little  dilatation  has  occurred,  thus  terminating 
the  usefulness  of  the  organ.  The  details  of  these  changes  do  not  interest 
us  at  present.     They  are  fully  described  under  Calculous  Anuria. 

Gradual,  incomplete,  or  intermittent  urinary  obstruction  sets  uji  a 
very  different  train  of  events.  Some  urine  escapes  past  the  obstruction, 
continuously  or  from  time  to  time,  and  affords  partial  relief  to  the  renal 
tension,  while  still  keeping  up  a  very  considerable  pressure.  Thus  the 
organ  does  not  atrophy.  It  continues  to  excrete  an  amount  of  urine 
equivalent  to  what  can  pass  the  obstruction,  while  the  continued  high 
pressure  within  the  kidney  causes  a  gradual  dihitation  of  its  cavity. 
Pelvis  and  calices  gradually  dilate — and  there  is  hydronephrosis  (cys- 
tonephrosis,  nephrectasis,  renal  distention,  uronephrosis). 

The  above-described  pathogenesis  of  renal  atrophy  and  hydro- 
nephrosis has  been  experimentally  worked  out  by  Guy  on,  ^  Byron  Robin' 
son,-  and  others,  and  confirmed  by  observations  in  clinic  and  deadhouse. 

ETIOLOGY 

The  cause  of  hydronephrosis  is  gradual,  incomplete,  or  intermittent 
urinary  ol)struetion.     The  obstruction  may  be  urethral  or  ureteral. 

Urethral  Obstruction. — The  conunon  urethral  obstructions  are 
stricture  of  tlie  canal  and  hyj)ertropliy  of  the  prostate.  But  the  former 
always  and  the  latter  usually  damages  the  kidneys  more  by  infection 
than  by  dilatation.     The  bladder  bears  the  brunt  of  the  distention,  and, 

'  Guyon's  Anruiles,  1S92,  x,  161.  ^  Annals  of  Surgery,  1893,  x\'iii,  402. 
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although  the  kidneys  and  nreters  become  dilated  by  chronic  urethral 
obstruction  (Fig.  55),  this  dilatation  is  clinically  subordinate  to  the 
inflannnatorv  features  of  the  disease. 

Ureteral  Obstruction. — Ureteral  obstruction  acts  diiferently. 
ISTo  distensible  bladder  intervenes  to  distribute  the  pressure,  and  infec- 
tion is  often  entirely  absent ;  so  that  the  aseptic  dilatation  of  kidney  and 

ureter    progresses    rapidly    and    unob- 
scured. 

The  ureteral  obstructions  are: 

1.  Obstruction  from  \vithin  by 
stone, tumor, or  foreign  body  (Fig.  84). 

2.  Pressure  from  without  by  aber- 
rant renal  vessel  (common)  (Fig. 
101)  or  by  pelvic  growth  (uncom- 
mon). 

3.  Kinking  of  the  ureter  from  ne- 
phroptosis. 

4.  Strictures  and  valves  of  the 
ureter,  especially  those  caused  by  an- 
omalous origin  of  the  duct  or  by  stric- 
ture at  its  termination  (p.  586). 

Roberts  ^  has  examined  52  cases 
in  reference  to  their  etiology.  Twen- 
ty  were   bilateral   and    32   unilateral. 


Fig.  101. — Hydroxephuosis  from  Ure- 
teral Compression  (at  A)  by  a 
Branch  of  the  Renal  Vein.  This 
obstruction  caused  an  intermittent 
hytlronephrosis,  which  was  perma- 
nently cured  by  the  liberation  of  ad- 
hesions and  nephropexy. 


The  cause  was  congenital  in  20  cases. 


In  2  of  these  a  supernumary  renal 
artery  crossed  and  compressed  the  ure- 
ter near  its  origin ;  in  4  the  ureter  was 
congenitally  imperforate ;  in  4  the  ure- 
ter entered  obliquely  into  the  pelvis  of  the  kidney ;  in  1  the  ureter 
was  kinked  and  adherent ;  in  1  there  was  stricture  at  the  vesical  ex- 
tremity. Thirteen  of  these  congenital  cases  were  bilateral.  Of  these, 
2  were  still-born,  5  died  within  six  months  (3  within  forty-eight  hours) 
after  birth.  Four  lived  from  five  and  a  half  to  twenty  years.  One  - 
survived  to  the  age  of  thirty-eight. 

Of  the  32  cases  of  acquired  hydronephrosis,  11  were  due  to  impacted 
ureteral  calculi  (3  others  were  attributed  to  the  same  cause)  ;  5  showed 
inflammatory  or  ulcerative  stricture ;  9  were  occluded  by  external  pres- 
sure— by  peritoneal  adhesions  (3  cases),  gravid  uterus,  ovarian  cyst, 
cancerous  gi'owth. 

Among  Roberts's  cases  25  were  male,  23  female. 


482. 


"Urinary  and  Renal  Diseases."     Second  American  Edition,  Philadelphia,  1S72,  p. 
^  Kinked  and  adherent  ureters,  doubtless  not  congenital. 
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Morris  has  analyzed  142  cases,  of  which  12S  were  duo  to  obstruction 
of  the  ureter,  by  cancer  of  the  pelvic  organs  (118),  cancer  of  thv  ab- 
dominal organs  (3),  ovarian  cysts  (4),  and  *'  constriction  of  the.  ureter  " 
(13).  Yet  hydronephrosis  due  to  cancerous  obstruction  is  rarely  noted 
except  postmortem. 

The  so-called  traumatic  hydronephrosis  is  almost  always  an  encysted 
perinephritic  extravasation. 

A  s]^ecial  cause  of  hydr(me])hrosls,  a  cause  that  figures  but  rarely  in 
statistics  and  yet  is  commonly  encountered  in  ])ractice,  is  nephro])tosis. 
Since  so  few  movable  kidneys  become  hydronephrotic  it  is  an  open  (pies- 
tion  which  is  the  antecedent  condition.  Certainly  renal  mobility  is  as- 
sociated with  practically  every  case  of  intermittent  hydrducphrosis,  and  I 
believe  that  in  a  great  majority  of  hydronephroses  (hie  to  kinked  and  ad- 
herent ureters,  whether 
over  an  aberrant  renal 
vessel  or  not,  and  to 
oblique  implantation  of 
the  ureter  in  the  kid- 
ney pelvis,  the  first 
kinking  of  the  ureter 
or  pouching  of  the  pel- 
vis is  attributable  to  a 
nephroptosis  (i^ig. 
101).  Why  so  small  a 
proportion  of  movalde 
kidneys  becomes  hydro 
nephrotic  is  not  clear. 

PATHOLOGY 

The  morbid  ureteral 
conditions  at  the  }>oint 
of  obstruction  require 
no  detailed  descrijition. 
The  strictures,  adhe- 
sions, etc.,  present  no 
]!eculiar  features. 

The  Hydronephrotic  Sac.  —  The  tumor 
may  consist  of  only  a  jiart  of  the  kidney,  whether 
because  the  kidney  possesses  two  ureters,  only  one 
of  which  is  blocked,  or  because  a  single  calyx  be- 
comes occluded  by  a  stone.  Either  condition  is 
very  rare ;  as  a  rule,  the  sac  consists  of  the  entire  kidney  and  its  pelvis. 
The  ureter  mav  also  be  dilated. 


Fig.   102. — Hydronephrosis; 
First  Stage  (Lo  Dciitu). 
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The  size  of  tlie  tumor  varies  from  that  of  a  normal  kidne}'  to  that 
of  a  child's  head. 

The  sac  wall  consists  of  the  renal  pelvis  and  capsule.  The  kidney 
caps  the  tumor.  The  outer  surface  of  the  mass  is  irregularly  ovoidal, 
the  inner  surface  is  irregular.  If  the  hydronephrosis  is  small  its  in- 
terior consists  of  the  dilated  pelvis  and  calices  (Fig.  102).  If  large,  it 
is  a  great,  smooth- walled  cavity  crossed  by  fibrous  septa  representing  the 


Fig.  103. — Hydronephrosis;  Second  Stage,  the  Kidney  Substance  being  completely 

Atrophied  (Le  Dentu). 


remains  of  the  columns  of  Bertini  (Fig.  10']).  The  sac  wall  may  be 
thin,  but  is  usually  tough  and  fibrous.  Cartilaginous  nodules  have  been 
observed  in  it. 

Renal  Changes. —  The  changes  in  tlie  ki(hiey  substance  are  inter- 
esting.    At  first  the  kidney  is  congested,  the  canal iculi  dilated,  and  the 
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cells  flattened.  This  process  soon  manifests  itself  iiiacroscopically  l)j 
the  thinning  out  of  the  kidney  tissue.  Thus  the  kidney  becomes  more 
and  more  spread  out  on  tlie  surface  of  the  sac  witli  a  great  portion  of 
its  secreting  substance  atrophied.'  JJiit  this  is  not  the  only  change. 
The  remainiug  parenchyma  cells — for  tlu;  kiduc^y  is  never  completely 
atrophied — undergo  a  com})ensatory  hypertrophy.  They  grow  to  three 
or  four  times  their  nornnil  size  and  their  secretory  capacity  increases 
accordingly.  It  is  for  this  reason  that  every  hydronejjhrotic  kidney 
should  be  recognized  as  a  useful,  though  an  impaired,  organ,  and  should 
not  be  sacrificed  unnecessarily. 

The  hydronephrotic  sac  may  be  open  or  closed.  If  the  ureter  is 
merely  kinked,  the  hydronephrosis  is  usually  intermittent.  If  con- 
tractured  or  obstructed,  the  hydronephrosis  is  fixed  oi-  constant,  and  tlit; 
orifice  of  the  sac  nuiy  finally  become  absolutely  sealed. 

The  Fluid. — The  quantity  of  fluid  in  a  hydronephrotic  sac  often 
reaches  5  or  6  gallons.  One  case  is  reported  (Glass)  c(mtaining  30 
gallons. 

The  quality  of  the  fluid  varies,  A  large  ancient  fixed  hydro- 
nephrosis usually  contains  a  simple  solution  of  sodium  chlorid,  though  it 
may  contain  nrea,  albumin,  urinary  crystals,  epithelial  cells,  and  leuko- 
cytes, and  less  often  blood  or  cholesterin. 

There  may  be  a  catarrhal  pyelo-nephritis,  with  slight  infection  of 
the  contents  of  the  sac  (infected  hydronephrosis),  but  this  light  infection 
does  not  materially  influence  the  clinical  aspect  of  the  case. 

Physiology. — It  has  long  been  the  generally  accei)ted  belief  that 
the  hydronephrotic  kidney  secretes  a  urine  less  rich  in  solids  than  that 
of  a  normal  organ;  but  Guyon  and  Albarran  ^  have  shown  that  even  the 
kidney  whose  ureter  has  been  occluded  for  a  great  whilii  will  begin  to 
secrete  when  the  obstruction  is  removed.  Urea  a])pears  in  the  secretion, 
though  it  nuiy  have  been  entirely  absent  from  the  fluid  in  the  sac;  while 
the  (puintity  of  fluid  secreted  by  the  diseased  organ  may  exceed  that 
secreted  on  the  sound  side.  In  one  case  (infected)  in  which  tlie  renal 
tissue  was  so  com])resse.(l  that  it  was  only  2  or  ;>  nun.  thick,  tlie  kid- 
ney excreted  a  liter  a  day  after  the  pressure  had  l)een  removed. 

The  kidney  whose  outlet  has  not  been  entirely  closed  acts  in  a  similar 
manner.  AMiile  a  nonnal  quantity  of  iirine  may  be  excreted  by  the 
diseased  organ,  it  is  poorer  in  urea  and  salts.  It  usually  contains  one 
quarter  to  one  third  of  the  total  urea.  While  the  total  excretion  of  urea 
may  vary  widely  from  day  to  day,  this  variation  takes  |)lace  almost  en- 
tirely in  the  sound  kidney,  the  diseased  organ  excreting  an  approxi- 
mately constant  amount. 

'  There  is  no  interstitial  sclerosis,  no  production  of  fibrous  tissue,  in  simple  unin- 
flamed  hydronephrosis. 

'  Guyon's  Annales,  1897,  xv,  1200. 
34 
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SYMPTOMS 


Many  kidneys  found  liydroncphrotic.  postmortem  give  no  symptoms 
during  life.  The  one  characteristic  symptom  by  which  attention  is 
called  to  the  kidney  is  the  presence  of  a  tumor.  There  are  clinically  two 
varieties  of  hydronephrosis.  When  the  tumor  is  constant  the  hydro- 
nephrosis is  spoken  of  as  fixed ;  when  the  tumor  varies  in  size  the  hy- 
dronephrosis is  said  to  he  intermittent. 

Fixed  Hydronephrosis. — When  the  hydronephrosis  is  fixed  the 
patient  nsually  gives  a  history  of  a  slowly  growing  tumor  in  his  side.  ■ 
Or  soreness  and  pain  may  first  call  attention  to  the  kidney ;  but,  as  a 
rule,  unless  the  kidney  is  misplaced  and  adherent,  fixed  hydronephrosis 
is  uncomfortable  rather  than  painful.  Tlie  tumor  grows  very  slowly. 
It  may  burst  either  into  the  peritoneal  cavity  or  into  the  perirenal  space ; 
either  event  is  rare. 

On  examination  a  smooth,  elastic,  fairly  movable,  and,  as  a  rule, 
insensitive  tnmor  is  fonnd  filling  the  side.  The  absence  of  systemic 
disturbance  is  remarkable.  There  is  no  fever,  and,  unless  both  kidneys 
are  affected,  no  evidence  of  renal  insufficiency. 

Fixed  hydronephrosis  almost  invariably  attains  palpable  dimensions 
before  it  is  called  to  the  physician's  attention. 

It  is  the  intermittent  hydronephrosis  whose  sharp,  early  symptoms 
demand  diagnosis  by  vireter  catheterism  and  obtain  the  more  delicate 
examination  afforded  by  this  instrument.  The  fixed  hydronephrosis 
will  often  not  admit  the  ureter  catheter. 

Intermittent  Hydronephrosis. — This  condition  presents  an  en- 
tirely different  picture.  The  trouble  begins  with  irregular  attacks  of 
severe  pain  in  the  side.  These  pains  are  habitually  attributed  to  the 
intestines,  to  hysteria,  or  to  renal  colic.  When  the  patient  is  examined 
between  attacks  the  discovery  of  a  movable  aud  tender  kidney  onl,y  con- 
firms the  diagnosis  of  hysteria,  and  if  the  patient  becomes  thin  and 
anemic  and  has  flushes  of  watery  urine,  this  only  adds  color  to  the 
picture. 

But  affairs  go  from  bad  to  worse.  The  attacks  of  pain  become  uuire 
and  more  severe,  they  recur  every  few  days.  During  the  attack  the  dis- 
teuded  kidney  uiay  be  felt  filling  the  entire  loin.  The  jiain,  afliT  last- 
iug  several  hours  or  days,  is  suddenly  relieved  by  the  ])assage  of 
large  quantity  of  uriue ;  but  the  relief  is  only  temporary.  At  the  end 
of  the  usual  interval  the  pain  recurs.  In  a  jxM-sonal  case  the  pains 
began  twenty  years  before  the  tuuior  was  found,  while  in  another 
the  tuuior  reached  enormous  diuiensions  after  less  than  ten  years' 
gi'owth. 

Morris  justly  remarks  that  not  all  these  cases  are  due  to  renal  mobil- 
ity, and  cites  instances  attri})uted  to  stone  and  to  vesical  ])a]ullouui.     Yet 


DIAC.NOSIS  511 

'I'crricr  and  IJandoiiiii,  wlio  collc'C'led  S.']  rcporlcd  cases,  showed  that,  the 
condition  was  ahnost  alwavs  associated  with  iiephrojitosis. 

Tlie  nsual  outcome  of  an  iiitcrniittent,  liydrouephrosis  is  that  it  be- 
comes fixed.  The  variations  in  size  decrease  and  the  pain  becomes  more 
constant  and  less  severe. 

DIAGNOSIS 

It  is  scarcely  possible  to  mistak(!  a  fully  developed  intermittent  hy- 
dronephrosis.    The  large  recurrent  Inmbar  tnmor  is  characteristic. 

A  fixed  hydronephrosis  may  be  distinguished  as  a  chronic  nonin- 
flammatory renal  tumor.  When  large  the  cystic  nature  of  the  growth  is 
obvious.  It  may  then  be  mistaken  for  ovarian  cyst.  When  small,  it  is 
not  always  possible  to  distinguish  a  hydronephrosis  from  other  tumors 
of  the  kidney.     The  occurrence  of  hematuria  may  obscure  the  diagnosis. 

Accurate  diagnosis  of  hydronephrosis  is  made  by  the  ureter  catheter. 
This  instrument  supplies  a  triple  test. 

1.  By  withdrawing  from  the  kidney  no  urine  at  all  or  a  urine  lim- 
pid or  but  slightly  purulent,  and  of  relatively  inferior  quality,  it  estab- 
lishes the  presence  of  renal  insuificiency  as  distinguished  by  the  tests 
described  in  Chapter  VI. 

2.  When  the  catheter  can  be  introduced  into  the  renal  pelvis,  it  may 
draw  a  large  amount  of  fluid  if  the  pouch  ha])pens  to  be  full,  or,  in  any 
event,  it  can  be  employed  to  measure  the  content  of  the  kidney  pelvis. 

To  do  this  a  catheter  should  be  introduced  into  the  bladder  and  the 
pelvis  slowly  dilated  with  sterile  water  tinged  with  methylene-blue  or 
argyrol,  introduced  into  the  ureter  catheter  by  means  of  a  10-c.c.  hypo- 
dermic- syringe  with  a  two-way  stopcock.  As  soon  as  the  patient  com- 
])lains  of  discomfort  in  the  loin  the  pelvis  is  estimated  as  full  and  the 
fluid  is  permitted  to  run  out  through  the  ureter  catheter.  The  bladder 
catheter  is  used  to  not(^  whether  anv  of  the  injected  liuid  escapes  into  the 
l)ladder. 

Kelly,  working  exclusively  among  women  with  his  direct  cystoscope, 
is  able  to  em])loy  very  large  catheters  (  No.  S  ),  and  Ihns  he  almost  always 
escapes  leakage.  Working  among  men  with  smaller  catlictcrs,  I  have  not 
been  so  fortunate. 

■'!.  1  lia\c  in  scviM'ai  instances  outlined  th<>  ])elvis  very  satisfactorily 
1)\-  injccling  a  saturated  solution  of  argyrol  '  and  innnediately  submit- 
ting tlic  jiatieut  to  radiography.  The  advantagx^  of  this  method  is  that 
it  not  only  gives  a  very  fair  estimate  of  the  presence  of  renal  dilatation, 
whether  there  is  extra-catheter  leakage  or  not,  but  it  also  shows  in  some 
cases  the  position  of  the  ureteral  obstruction. 

In  order  to  obtain  these  results  it  has  not  seemed  necessary  to  fill  the 

'  Trans.  Am.  Urolog.  Assoc,  1909,  vol.  iii. 
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pelvis.  Injoetioii  of  n<»t  more  tliaii  iM)  cc.  has  almost  invariably  given  a 
sutticit'ntlv  aeeiiratc  shadow.  The  argyrol  is  not  irritating  if  freshly 
prepared. 

The  results  of  these  injections  are  illustrated  in  Fig.  100,  and  PL 
VI  and  VII.  Estimating  that  the  normal  pelvis  holds  from  5  to  12  c.c. 
of  fluid,  we  may  conclude  that:  (1)  Dilatations  of  less  than  20  c.c.  are 
not  shown.  (2)  Larger  dilatations  show  a  pelvis  of  a  characteristic 
shape,  resemhling  a  "  derby  hat."  (3)  Ureteral  obstruction  by  adhe- 
sion at  the  lower  pole  of  the  kidney  is  suggested  by  a  curve  in  the  ureter 
at  that  point.  (4)  The  normal  ureter  drops  in  a  straight  line  from  the 
renal  })elvis. 

PROGNOSIS 

Unless  both  kidneys  are  affected  hydronephrosis  does  not  threaten 
life.  The  development  of  the  tumor  is  very  slow,  and  treatment  is  usu- 
ally demanded  for  the  relief  of  pain.  Infection  may  occur,  transform- 
ing the  hydronephrosis  into  an  infected  hydronephrosis  (common),  or 
into  a  pyonephrosis  (rare).  Rupture  of  the  sac  into  the  peritoneum 
— an  accident  usually  fatal — is  most  exceptional.  Rupture  into  the 
perirenal  space,  with  the  formation  there  of  a  false  hydronephrosis,  may 
occur.  Morris  noted  the  spontaneous  and  permanent  disappearance 
of  6  or  7  out  of  47  h^'^dronephroses  observed  by  him. 


TREATMENT 

Just  as  hydronephrosis  has  been  knoAvai  to  disappear  spontaneously, 
so  massage  and  repeated  aspirations  of  the  cyst  can  boast  their  cures.  I 
can  see  no  advantage  in  massage,  and  if  the  dangers  of  aspiration  are  not 
great  neither  are  its  chances  of  success.  Albarran  has  achieved  some 
cures  by  the  use  of  the  ureter  catheter.  This  has  at  least  the  advantage 
of  pretending  to  straighten  out  the  ureter.  But  in  the  majority  of  cases 
these  palliative  measures  nuist  fail ;  there  is  a  definite  ureteral  obstruc- 
tion, and  until  that  obstruction  is  removed  the  hydronephrosis  must 
persist.  Hence  the  sole  treatment  in  which  confidence  may  be  placed  is 
operation. 

Operative  Measures — Although  a  number  of  plastic  operations  upon 
the  ureter  for  the  relief  of  renal  retention  are  described  in  another  cha]> 
ter,  and  although  some  surgeons  hope  to  cure  all  their  cases  by  this  or 
that  operation — by  nephrotomy,  by  nephropexy,  or  even  by  nephrec- 
tomy ^ — yet  the  only  surgical  cure  of  hydronephrosis  is  exploration,  the 
object  sought  being  the  discovery  and  relief  of  the  ureteral  obstruction, 

'  Thus  the  Mayos  maintain  that  a  hydronephrosis  whose  content  is  less  than  30  c.c. 
requires  no  operation,  while  one  whose  content  is  over  150  c.c.  calls  for  nephrectomy. 
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or  ii('])lir('('t<»iiiy,  il"  the  ubHtaclc  (.•annul  be  relieved,  or  if  the  kidney  is 
deemed  worlhless. 

Wlieu  the  hydronephrosis  is  intermittent,  it  may  be  fairly  ])rcsnnied 
that  its  canse  is  a  nephroptosis,  and  that  nejjhropexy,  preecded  by  the 
loosening  of  adhesions,  will  effect  a  cure.  The  usual  lumbar  incision 
reveals  the  distended  kidney.  If  the  tumor  is  so  large  as  to  encumber 
the  oj)erative  lield^  its  contents  are  drained  through  a  small  incision, 
jireferably  in  the  pelvis.^  Then  the  kidney  is  forced  upward  under  the 
ribs  and  its  pelvis  carefully  freed  of  adhesions  by  blunt  dissection  until 
the  ureter  is  reached;  here  the  kink  will  usually  be  found.  The  adhe- 
sions must  be  carefully  separated.  AVhen  the  obstiMiction  is  apparently 
relieved,  the  patency  of  the  duct  should  be  tested  by  passing  a  uretcu-al 
catheter  from  the  pelvis  of  the  kidney  into  the  bladder. 

In  other  cases,  an  impacted  stone,  a  ureteral  stricture,  or  external 
pressure  will  be  found  to  cause  the  obstruction  (p.  500).  While  the 
operative  technic  must  differ  with  each  case,  it  may  be  said  in  general 
that— 

1.  The  discovery  and  I'emoval  of  the  obstruction  is  the  first  ol)ject 
of  the  operation. 

2.  Until  the  ureteral  catheter  has  been  passed  from  the  jielvis  of  the 
kidney  down  and  into  the  bladder  one  cannot  feel  sure  that  the  obstacle 
has  been  removed. 

'3.  No  matter  how  dilated  the  kidney,  it  is  still  of  some  service  to  the 
patient,  and  should  not  be  extirpated  unless  nephrectomy  is  considered  a 
less  formidable  procedure  than  the  removal  of  the  obstruction. 

4.  Oj^erating  to  preserve  the  kidney  does  not  imply  the  joerformance 
of  any  of  the  so-called  conservative  plastic  operations  for  renal  retention. 
Simple  nephropexy,  or  even  nephrotomy,  is  a  far  safer  and,  in  all  but  the 
exceptional  cases  of  ureteral  valves  and  strictures,  an  equally  certain 
procedure, 

5.  Yet,  to  return  to  the  original  point,  the  ease  with  which  certain 
cases  may  be  cured  is  no  excuse  for  overlooking  the  obstructive  cause  of 
the  retention,  since,  unless  this  cause  is  known,  we  have  no  means  of 
judging  how  much  relief  may  be  expected  from  the  ojxM-ation. 

'  The  line  of  incision  should  radiate  from  the  neck  of  the  pelvis. 


CHAPTEE    XLYII 
PHYSIOLOGY    AND   VARIOUS   DISEASES    OE   THE   BLADDER 

PHYSIOLOGY 

Capacity — The  capacity  of  the  bladder  is  physiological,  not  anatomi- 
cal (Gnyon).  Although  in  actnal  size  the  healthy  bladders  of  different 
individuals  do  not  differ  materially,  the  actual  capacity  of  the  organ 
depends  ujDon  its  sensitiveness,  and  this  sensitiveness  varies  at  different 
times  and  with  different  individuals.  The  physiological  capacity  of  the 
bladder,  the  amount  of  urine  an  ordinary  bladder  holds  when  the  desire 
to  urinate  is  first  felt,  is  about  250  c.c.  (8  ounces). 

Sensitiveness — The  healthy  bladder  is  quite  insensitive  to  touch,  but 
very  sensitive  to  tension.  Thus  a  sound  may  be  poked  about  in  the  blad- 
der and  cause  no  sensation  whatever  except  in  the  prostatic  urethra. 
On  the  other  hand,  the  torture  of  "  holding  water  "  requires  no  com- 
ment. The  sensitiveness  of  the  bladder  may  be  diminished  by  habit; 
beer-guzzlers  and  diabetics  may  not  urinate  more  often  than  those  who 
pass  perhaps  only  half  as  much  urine.  The  sensitiveness  is,  on  the  other 
baud,  increased  by  nervousness  and  by  inflammation. 

Absorption — Although  the  point  is  disputed,  it  is  probable  that  the 
mucous  membrane  of  the  healthy  bladder  is  practically  as  impervious  as 
the  skin.  But  fluids  are  rapidly  absorbed  through  the  mucous  mem- 
brane of  the  posterior  urethra,  and  also  through  the  bladder  epithelium 
when  inflamed. 

Contraction:  Urination — "Man  urinates  with  his  bladder,  not  with 
his  urethra,"  says  Guyon ;  but,  though  all  are  agreed  thus  far,  there  are 
diverse  explanations  of  the  mechanism  of  urination.  (Cf.  Rehfisch,^ 
Illtzmann,^  Guyon,^  Versari.^)  The  known  facts  upon  which  we  may 
depend  are :  1.  The  vesical  sensitiveness  to  tension.  2.  The  more  marked 
sensitiveness  of  the  posterior  urethra,  and  the  desire  to  urinate  and  the 
sensation  of  urination  provoked  by  passing  an  instrument  into  it.  3. 
The  presence  of  only  one  voluntary  muscle  to  guard  the  outlet — viz.,  the 

'  Virchow's  Archiv,  1897,  cl,  111. 
^Deutsche  Chir.,  v.  Billroth  u.  Liicke,  1S90,  Hi,  8. 
'  "Legoiis  cliniques,"  l''^""*  edition,  ISiKi,  li,  37'J. 
*  Op.  cit. 
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extcniiil  sjiliiiu'tcr  or  cut-off  uinsclo.  -1.  Tlio  incoiitineneo  of  urine  that 
results  from  distortion  of  or  injui-v  to  the  internal  s[)liincter.  Upon 
these  may  be  built  up  the  following  ])lausible  theory:  The  internal 
sphincter  is  the  true  guardian  of  the  bladder.  It  remains  closed,  or  at 
least  sufficiently  contracted  to  keep  the  urine  out  of  the  prostatic  nrethra 
while  the  bladder  slowly  fills.  When  the  bladder  has  become  distended 
to  its  physiological  capacity  the  desire  to  nrinate  is  felt,  the  bladder 
begins  to  contract,  and,  by  means  of  a  retlex  carried  out  in  the  lumbar 
portion  of  the  cord  and  comparable  to  similar  reflexes  in  the  other  hollow 
viscera,  as  it  contracts  its  sphincter  opens  and  the  urine  penetrates  the 
posterior  nrethra.  A  sharper  desire  to  nrinate  is  felt,  and  if  this  is  ac- 
ceded to  by  voluntary  relaxation  of  the  external  sphincter,  the  bladder 
slowly  contracts  and  empties  its  contents  through  the  0])<>n  channel,  the 
last  di-o])s  being  ejaculated  by  the  piston-stroke  spasm  of  the  deep  nre- 
thra, or  the  stream  cut  off  by  a  sharp  contraction  of  the  voluntary  muscle. 
But  if  the  desire  to  nrinate  is  not  acceded  to,  the  outflow  of  urine  is  pre- 
vented by  a  conscious,  voluntary  contraction  of  the  external  sphincter 
and  the  desire  for  a  time  passes  over,  perhaps  because  the  internal 
sphincter  closes  again,  drives  the  few  drops  back  into  the  bladder,  and 
holds  out  a  while  longer.  Then  the  desire  returns,  each  time  more  im- 
periously, until  it  is  satisfied. 

INCONTINENCE    OF    URINE 

Incontinence  of  urine,  or  enuresis,  is  that  condition  in  which  the 
nrine  flows  involuntarily  out  of  the  bladder  as  soon  as  it  flows  in.  In- 
continence must  be  distinguished  from  overflow.  In  each  instance  there 
is  a  continual  involuntary  dribbling;  but  in  the  one  case  the  bladder  is 
emj)ty,  in  the  other  it  is  full.  Enuresis  shows  that  the  vessel  leaks;  over- 
flow shows  that  the  outflow  pi])e  is  obstructed.  In  the  adult  male  drib- 
bling of  urine  almost  always  signifies  overflow.  With  true  incontinence 
the  ui-iue  flows  away  without  any  pain  or  desire  to  urinate.  Imperative 
urination,  when  the  inflamed  bladder  contracts  every  few  minutes  with 
a  force  that  the  cut-off  nmscle  cannot  oppose,  is  often  spoken  of  as  false 
incontinence. 

Iii('oiitincu('(>  mny  be  ]iartial  or  com])lete,  diurnal  or  nocturnal. 

Incontinence  in  Adult  Males.— Stagnation  with  overflow  and 
false  incontinence  have  been  already  considered.  True  incontinence  de- 
pends ui)on — 

1.  Asynnnetrical  hypertrophy  of  the  prostate,  where,  after  the  col- 
lection of  a  little  urine,  the  rest  trickles  away,  there  being  no  distention 
of  the  bladder.     I  have  never  seen  such  a  condition, 

-1.  l*ostoj)erative  enui'esis,  resulting  from  overcutting  the  internal 
vesical  sphincter. 
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J3.   I'tiraljsis  of  tlicj  bladder, 

4.  Tuberculosis  of  the  neck  of  the  bladder, 

5.  rersistence  of  infantile  incontinence. 

Incontinence  in  Adult  Females. — Women  have  weaker  bladder 
sphincters  than  men,  and  among  them  such  lesser  irritations  as  uterine 
displacements,  the  pressure  of  tumors,  and  even  slight,  temporary  cys- 
titis, may  excite  a  most  persistent  and  annoying  incontinence  of  urine. 

ENURESIS    OF    CHILDHOOD 

Infants  have  little  or  no  control  over  their  urination,  especially  at 
night,  but  after  they  leave  off  diapers  they  are  expected  to  stop  wetting 
the  bed.  There  are  doubtless  few  children  who  fulfill  this  expectation 
entirely.  Up  to  the  age  of  five  or  six  an  occasional  accident  may  occur 
to  the  most  normal  child.  But  this  is  not  enuresis.  The  true  nocturnal 
enuresis  of  children — for  it  is  only  exceptionally  diurnal — is  not  no- 
ticed, as  a  rule,  until  the  child  is  five  or  six  years  old.  Then  he  begins 
to  wet  his  bed  quite  regularly,  perhaps  two  or  three  times  every  night. 
He  may  also  lose  his  urine  involuntarily  by  day,  and  very  rarely  the 
incontinence  occurs  only  by  day  and  not  by  night. 

Etiology. — While  the  enuresis  of  childhood  may  be  symptomatic,  it 
is  usually  idiopathic.  Symptomatic  incontinence  may  be  due  to  tubercu- 
losis or  stone  of  the  bladder,  or  to  spinal  disease,  or  it  may  be  a  reflex 
disturbance  aroused  by  congenital  stricture,  by  tight  or  adherent  pre- 
puce, etc.  But  the  majority  of  cases  are  idiopathic,  and  due  to  a  neurotic 
taint.  Such  children  are,  as  a  rule,  shy,  overgrown,  pale  creatures. 
They  are  often  intelligent  and  given  to  quiet  reading  rather  than  to 
boisterous  play.  The  tendency  to  enuresis  often  runs  through  the  whole 
family,  and  the  elders  may  show  other  neuroses.  Even  symptomatic 
cases  often  show  a  neurotic  element. 

Prognosis — -The  prognosis  of  idiopathic  enuresis  is  good.  Even  the 
most  persistent  cases  recover  spontaneously  at  the  advent  of  puberty,  so 
that  while  nothing  is  more  common  than  enuresis  in  a  child,  nothing  is 
more  unusual  than  enuresis  in  an  adult. 

Treatment.- — Symptomatic  incontinence  may  be  eliminated  by  a  thor- 
ough examination  of  the  urine,  the  prepuce,  and  the  meatus,  and  an 
exploration  of  the  urethra.  The  child's  habits  should  he  inquired 
into  with  an  eye  to  indolence,  masturbation,  and  mental  overexertion. 
Adenoids  and  enlarged  tonsils  should  be  removed. 

Life  in  the  open  air,  witli  plenty  of  exercise  and  not  overmuch  study, 
must  be  insisted  upon.  Good  liabits  should  be  encouraged  by  awakening 
the  child  to  pass  water  late  at  night  and  early  in  the.  morning,  using 
moral  suasion,  and  avoiding  the  use  of  fluids  toward  evening. 

Besides  these  means,  absolute  benefit  may  be  expected  from  bella- 
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donna,  coninR'ncin<2,-  al  a  tiiiiall  do.sc,  |)('rlia}).s  y\)  "i  ^i  grain  of  the  ex- 
tract, if  the  child  is  very  young,  and  increasing  gradually  until  some 
of  the  poisonous  effects  of  the  drug  are  noticed.  A  tonic  of  stryclniin 
and  iron  nuiy  be  useful.  Guyon  considers  faradization  quite  specific 
wiien  the  urethral  muscles  are  relaxed,  lie  places  one  electrode  in  the 
membranous  nrethra,  the  other  over  the  pnbes.  If  the  deep  nrethra 
is  hy])eresthetic  (which  is  nnusual)  instillations  of  nitrate  of  silver  will 
do  good.  Stumpf  has  obtained  good  results  by  making  the  child  sle(!p 
with  its  head  low  and  its  pelvis  elevated.  Phillips  gives  antipyrin  and 
arsenic.  Perlis  reports  156  cases  treated  with  rhus  aromatica.  lie  em- 
ploys the  fluid  extract  and  in  some  cases  increases  the  daily  dose  to  gtt. 
Ixxx.    Recovery  occurred  in  102  cases.     Thirteen  were  unimproved. 

As  an  aid  to  training  the  child  to  recognize  the  call  of  nature,  Chet- 
wood's  urethral  clip  may  be  applied  each  night.  This  pi-cn-cnts  urination 
until  it  is  removed. 

Cathelin's  suggestion  to  inject  salt  solution  into  the  sacral  canal  and 
Sonnenberg's  modification  of  it — i.  e.,  injection  of  salt  solution  into  the 
cellular  tissues  behind  the  rectum — have  not  proven  generally  helpful. 

Time  and  health  and  training  form  the  backbone  of  the  cure. 

POST-PROSTATECTOMY    ENURESIS 

Incontinence  of  urine  is  one  of  the  most  annoying  se(iu('l:v  of  ])erinoal 
prostatectomy.     Its  cause  is  most  obscure,  witness  the;  following  facts: 

1.  It  does  not  follow  perineal  section  for  stricture,  (!ven  though  the 
membranous  urethra  is  divided  from  end  to  end. 

2.  It  does  not  follow  suprapubic  prostatectomy,  even  though  the  in- 
ternal sphincter  is  freely  divided  and  the  whole  prostatic  urethra  torn 
away. 

3.  It  does  follow  Bottini's  operation,  which  divides  only  the  internal 
sphincter. 

4.  It  is  about  equally  fre([uent  after  Chetwoocrs  operation  and  peri- 
neal prostatectomy. 

5.  It  occurs  as  often  after  simple  operations  as  after  complex  and 
destructive  ones. 

Doubtless,  therefore,  the  physical  basis  of  incontinence  is  operative 
disturbance  of  any  part  of  the  sphincteric  mechanism,  and  doubtless, 
too,  there  is  a  subjective  element  in  it.  Some  are  incontinent  by  day, 
others  by  night,  and.  :is  a  y\\\v,  they  may  be  somewhat  IxMK^tited  by  sug- 
gestion. 

Treatment.  Incontinence  during  the  first  weeks  after  operation  is 
unimportant.  The  patient  should  he  reassured  and  a  ('omi)lete  cure 
hoped  for.  P>ut  if  the  incontinence  jjersists  much  good  nuiy  be  done  by 
filling  the  bladder  with  an  unirritating  solution  and  then  training  the 
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patient  by  hiddini;'  him  ''  Start — stop — start — stop,"  until  the  bladder 
is  empty.     Dr.  Alexander  lias  achieved  excell'Mit  results  by  this  method. 
For  some  eases  the  urethral  clip  is  helpful.     Of  the  many  operations 
that  have  been  suggested  none  has  proven  serviceable. 

PARALYSIS    OF   THE    BLADDER 

As  atony  is  common,  so  is  true  paralysis  of  the  bladder  rare.  It  may 
be  caused  by  many  lesions  of  the  nervous  system,  but  is  seen  most  com- 
monly in  myelitis  and  tabes.  The  paralysis  may  come  on  suddenly  or 
gradually.  It  may  affect  the  body  of  the  viscus  alone  and  cause  reten- 
tion, or  the  sphincters  as  well,  causing  incontinence.  The  latter  condi- 
tion is  relatively  rare. 

Infection  soon  ensues  and  ascends  to  the  kidney.  The  results,  both 
pathologic  and  symptomatic,  are  those  of  retention  cystitis,  as  in  pros- 
tatic hyijertrophy. 

Treatment. — The  treatment  of  the  paralysis  itself  is  usually  nil. 
But  every  care  should  be  taken  by  means  of  aseptic,  systematic  cathe- 
terism,  bladder  washes,  and  the  administration  of  urinary  antiseptics, 
to  control  the  infection  as  well  as  may  be.  Under  such  a  careful  regime 
many  tabetics  do  surprisingly  well.  I  have  known  one  to  regain  the 
power  of  emptying  his  1)1  adder. 

When  complications,  such  as  intractable  stricture  or  prostatic  ab- 
scess, require  perineal  section,  a  Chetwood  operation  may  sometimes 
relieve  retention,^  though  there  is  grave  danger  of  adding  enuresis  to  the 
patient's  other  woes. 

HERNIA    OF    THE    BLADDER    (CYSTOCELE) 

Cystocele  is  scarcely  recognizable  except  during  herniotomy,  and  its 
whole  clinical  interest  centers  on  the  diagnosis  of  the  condition  before 
the  bladder  is  injured  by  the  knife,  and  on  its  remedies  in  case  it  is  so 
injured. 

Abdominal,  inguinal  (scrotal,  sometimes  on  lioth  sides),  crural,  peri- 
neal, and  ischiatic  cystocele,  and  cystocele  through  the  foramen  ovale 
(Lentin),  have  been  noted.  In  women  vaginal  cystocele  and  femoral 
cystocele  are  most  common ;  in  men,  inguinal.  Thus,  among  22  femoral 
cystoceles  collected  by  Gibson,^  16  occurred  in  women,  while  70  among 
his  77  cases  of  inguinal  cystocele  occurred  in  men.  Lotheissen  ^  col- 
lected 113  cases  of  inguinal  cystocele  in  men  and  only  11  in  women.  He 
l)elieves  that  cystocele  occurs  in  -5  ]km'  cent  of  all  inguinal  hemijE,  al- 
though the  usual  estimate  is  from  1  per  cent  to  2  jx^*  cent.     Inguinal 

1  Trans.  First  Internal.  Urolog.  Congress,  190S.  *  Med.  Record,  1897,  li,  401. 

3  Briins  Beitrage,  1898,  xx,  737. 
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cystoocle  is  cxtrapciMtdiical  in  <)".». l'  ]ut  cent  of  cases,  jjarapci'itdiical 
("mixed'')  in  24. '2  ]icr  ceiil,  and  inli-ajieritoueal  iii  onlv  <'•.<;  ])ei' 
eent.  As  extraperitoneal  cystoeele  is  niel  with  only  in  direct  iniiuiiial 
Jierniu',  it  is  in  this  chiss  of  eases  that  cystoeele  is  to  Ix;  es])(H'ially 
looked  for. 

Cystoeele  is  especially  connnon  hetween  the  ag(>s  of  thirty  and  sixty. 
Its  pathogenesis,  de})euding  partly  npon  the  hei-nial  ti-action,  partly 
u])on  dilatation  of  the  bladder,  has  been  studied  by  Lotheissen,  Lani- 
bret,^  Cheesnum,-  and  Alessandri.^ 

Diagnosis — The  diagiiosis  is  rarely  niad(^  befor(>  ojK'ration.  The  sus- 
pected presence  of  cystoeele  is  verified  by  the  introduction  of  a  sound 
into  the  bladder. 

Treatment — The  pro])er  treatment  of  cystoeele  is  herniotomy.  If  the 
cystoeele  is  extraperitoneal,  it  may  not  be  easy  to  close;  the  abdominal 
wall  firmly  over  it.  Unintentional  incision  of  the  bladder  during  herni- 
otomy is  rather  a  grave  complication.  Lotheissen  collected  (55  such  cases 
with  18  deaths.  If  the  condition  of  the  ])atient  permits,  the  bladder* 
shonld  be  closed  by  one  or  two  layers  of  Lend)ert  sutures,  the  efficacy 
of  the  line  of  sntnre  tested  by  the  intravesical  injection,  and  the  i-adical 
cnre  completed.  At  the  end  of  the  operation  a  catheter  should  be  tied 
into  the  urethra.  If  the  patient's  condition  does  not  warrant  the  delay 
necessary  to  accomplish  a  satisfactory  sntnre  of  the  bladder,  the  organ 
may  be  fixed  in  the  external  wonnd  and  permitted  to  hisal  after  the  num- 
ner  of  a  snprapnlnc  cystotomy  wonnd. 

INTESTINAL    FISTULA 

Vesieo-intestinal  fistida  may  be  tranmatic,  nlcerafive,  cancerons, 
tnbercnlar,  or  congenital.  C*ongenital  fistula  is  very  rare.  Kinety-fivc 
reported  cases  of  acquired  vesieo-intestinal  fistula  in  man  have  been  col- 
lected by  Chavannaz.^  Of  these,  13  were  traumatic,  2!»  ulcerative  (from 
stone,  abscess,  etc.),  19  cancerons,  7  tubercular,  and  !27  unclassified. 
The  fistula  usually  o})ens  into  the  rectum  (43  cases)  or  into  the  sigmoid 
flexure  (14  cases),  but  it  may  open  into  almost  any  part  of  the  intestine, 
even  the  appendix  vermiformis.  The  fistula  may  be  short  and  direct, 
but  in  fully  25  per  cent  of  the  cases  there  is  an  intermediate  suppurating 
cavity  between  the  vesical  and  the  intestinal  orifice. 

Symptoms. — The  most  notable  symptom  of  vesieo-intestinal  fistula  is 
the  ])assage  of  gas  from  the  urethra  ( pneumaturia) .  This  symptom 
is  always  present  and  is  always  noted  by  the  patient.  The  urine  may 
also  be  passed  partly  or  wholly  by  the  bowel,  and,  when  the  opening  is 

»  Bull,  mcd.,  1899,  xiii,  i,  397.  ^  Med.  Record,  1901,  ILx,  985. 

^Guyon's  Annnles,  1901,  xix,  25,  153,  and  325. 
*Ibid.,  1S97,  XV,  1170,  1287,  and  1898,  xvi,  85,  203. 
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large,  feces  iimy  enter  tlie  bladder  and  issue  with  the  ui-ine.  Cystitis  is 
inevital)le. 

Diagnosis. — As  a  rule,  the  diagnosis  may  be  made  from  the  presence 
of  pneumaturia,  although  gas  may  be  evolved  by  fermentation  within 
the  bladder  itself.  Thus  the  intravesical  action  of  the  yeast  fungus 
upon  saccharine  urine  has  been  known  to  cause  pneumaturia,  and  I  have 
seen  tw^o  obscure  cases  in  which  the  presence  of  gas  could  not  be  ac- 
counted for.  If  the  evidences  of  bladder  disease  do  not  sufficiently  con- 
firm the  diagnosis  of  fistula,  an  injection  of  methylene-blue  solution  into 
the  bladder  will  decide  the  question  by  transuding  through  the  fistula 
and  appearing  in  the  dejecta.  The  position  of  the  fistula  may  be  esti- 
mated by  cystoscopy,  by  rectal  touch,  or  by  the  rectal  speculum. 

Prognosis — The  prognosis  depends  on  the  nature  of  the  fistula. 
Traumatic  fistulas  often  heal  spontaneously  if  the  bladder  is  kept  clean 
and  the  urethra  clear.     Tubercular  and  malignant  fistula?  will  not  heal. 

Treatment — Palliative  treatment  consists  of  daily  irrigation  of  the 
bladder  and  bowel.  Traumatic  and  ulcerative  fistula?  that  do  not  heal 
kindly  may  be  stimulated  by  rectal  injections  of  alcohol.  Palliative 
operation  consists  in  colostomy.  This  is  the  only  appropriate  treatment 
for  incurable  fistula.  Temporary  colostomy  is  also  employed  as  a  pre- 
liminary to  the  attempt  at  radical  cure.  Palliative  colostomy  has  been 
performed  11  times.  Seven  patients  survived  the  operation  one  month; 
but  of  these,  only  4  lived  out  the  year  and  only  2  survived  three  years. 

A  radical  cure  may  be  attempted  in  several  ways.  Chavannaz  re- 
ports three  cures  by  dilating  the  fistula  and  scraping  its  rectal  extremity. 
Suprapubic  section  and  suture  of  the  vesical  end  of  the  fistula  improved 
one  case.  Inasmuch  as  fistulie  between  the  bladder  and  intestine  above 
the  rectum  are  almost  all  either  tubercular  or  nuilignant,  they  are  only 
susceptible  of  palliation  by  colostomy.  Vesico-rectal  fistula"  may  be  o]3er- 
ated  upon  by  the  methods  employed  in  the  treatment  of  urethro-rectal 
fistulse. 


CHAPTER    XLVIII 

DISEASES   PECULIAR   TO   THE   FEMALE   BLxiDDER 
By  Dr.  B.  S.  Barringer 

There  exist  certain  pathological  conditions  peculiar  to  the  female 
bladder.  These  conditions  frequently  result  from  disease  of  the  adnexa 
or  from  childbirth,  and,  with  the  exception  of  bladder  neuroses,  are 
either  caused  by  changes  in  conformation  or  circulatory  changes  in  the 
bladder. 

CHANGES    IN    CONFORMATION 

As  in  the  male  bladder,  there  are  certain  changes  in  the  conforma- 
tion of  the  female  bladder,  the  result  of  pathological  })rocesses,  which 
are  peculiar  to  this  viscus.  These  changes  in  conformation  most  fre- 
quently affect  the  trigone — the  most  constantly  fixed  jiortion  of  tlie  en- 
tire bladder.  And  because  the  trigone  contains  the  internal  urethral  and 
the  two  ureteral  orifices,  these  changes  immediately  assume  importance 
in  tlie  diagnosis  of  many  bladder  conditions.  If  the  trigone  be  dis- 
torted the  landmarks  of  the  ureteral  orifices  may  be  chaiige(l.  Also, 
interference  with  the  normal  excretion  of  urine  from  the  bladder  with 
any  of  its  attendant  complications  may  arise. 

ill  tlic  male,  ])rostatic  enhirgement  is  the  one  im^wrtant  cause  of 
(listoiiioii  of  the  trigone.  Otiier  causes  are  extremely  rare.  In  the 
fenuile,  because  of  the  ])roximity  of  the  cervix  uteri  and  vagina,  changes 
in  conformation  result  from  ])atlio]ogical  conditions  of  these  organs, 
malpositions,  tumor  formations,  etc. ;  or  from  childbirtii,  as,  for  exam- 
])le,  cystocele. 

CHANGES    IN     BLOOD    SUPPLY 

The  vascular  su])ply  of  the  hhidder  is  roughly  distributed  as  fol- 
lows— I  quote  Kelly  ("Operative  Gynecology,"  1897,  Vol.  I,  p.  6.")): 
''  The  superior  vesical  arteries  are  distributed  over  tlie  superior  and  lat- 
eral regions  of  the  bladder.  The  middle  vesical  arteries  are  distributed 
over  the  posterior  portion,  which  lies  in  relation  to  the  uterus  and  upper 
vagina.     The  inferior  vesical  arteries  are  distributed  to  the  trigouuin 
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and  the  middle  part  of  the  vagina."  The  inferior  vesical  artery  in 
women  is  a  branch  of  the  vaginal  artery.  Branches  of  the  uterine 
artery  are  also  distributed  to  the  bladder.  The  veins  follow  the  arteries 
and  the  inferior  vesical  veins  are  a  part  of  the  vaginal  plexus. 

Because  of  this  close  relation  between  the  inferior  vesical  and 
vaginal  vessels,  changes  in  these  latter,  stasis  of  flow  by  inflammatory 
processes,  tumor  formation,  etc.,  affects  the  vascular  supply  of  the  blad- 
der and  may  produce  a  like  stasis  in  these  vessels. 

Besides  this  change  a  stasis  may  be  produced  by  mechanical  pressure 
of,  for  example,  an  acutely  anteflexed  uterus  or  a  uterine  tumor  (PI.  I). 

Similar  conditions  of  stasis  in  the  male  bladder  are  very  rare. 

EFFECT  OF  POSITION  OF  THE  UTERUS  UPON  THE 

BLADDER 

The  normal  relations  of  the  bladder  to  the  vagina  and  uterus  are: 
"  The  trigonum  and  a  broad  strip  of  tissue  extending  back  from  it  lies 
in  close  relation  to  the  anterior  vaginal  wall — tJie  caglnal  area  of  the 
bladder.  Just  above  the  vaginal  area  is  a  narrow  strip  in  close  relation  to 
the  anterior  portion  of  the  su])ravaginal  uterus,  as  far  up  as  the  internal 
OS,  the  uterine  area.  .  .  .  When  the  bladder  is  distended  with  air  it 
forms  a  hollow  sphere,  flattened  anteroposteriorly.  .  .  ."  (Kelly,  loc. 
cit.,  Vol.  I,  p.  271.) 

To  observe  the  eifect  of  various  positions  of  the  uterus  upon  the  blad- 
der, the  bladder  is  always  filled  to  its  capacity.  When  it  is  so  filled  dis- 
tortion of  different  positions  of  the  bladder  by  pressure  of  bodies  from 
without  may  be  easily  seen.  Xormally,  the  up-and-down  mobility  of 
the  cystoscope  in  the  female  urethra  is  through  an  arc  of  about  90°, 
and  the  general  trend  of  the  urethra  is  very  slightly  upward.  This  is 
when  the  patient  is  in  tlie  dorsal  soniirecumbent  position. 

Normal  Position  of  the  Uterus. — The  normal  anteflexed  uterus 
makes  a  slight  dejjression  in  the  posterior  bladder  wall.  This  depression 
is  difficult  to  see  with  the  prismatic  cystoscope.  If  the  uterus  be  acutely 
anteflexed  this  depression  becomes  more  prominent. 

Pregnancy  or  Tumors  of  tlie  Uterine  Body. — As  the  uterus 
becomes  larger  witli,  e.  g.,  pregnancy,  this  depression  becomes  very  ap- 
parent, and  with  the  growth  of  the  uterus  rises  in  the  bladder  until  it  is 
seen  in  the  bladder  vault.  The  picture  (PI.  T)  shows  this  depression 
in  the  bladder  vault.  It  is  the  cystoscopic  picture  caused  by  a  supra- 
pubic sarcoma  arising  from  a  retained  testicle.  A  three-  or  four- 
months'  pregnancy  in  the  female  would  give,  if  the  uterus  be  ante- 
flexed, exactly  the  same  picture.  The  normal  blood-vessels  indicate 
that  there  is  probably  no  adhesion  of  the  tumor  to  the  bladder,  and  is  of 
much  importance  in  diagnosis. 
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Retroflexion. —  AcuUi  retroflexion  of  the  utei'us  gives,  in  a  less 
degi'ce,  changes  in  the  hhuhler  siiiiihir  to  those  seen  with  advaneed  car- 
cinoma of  the  cervix.  That  is,  the  trigone  is  raised,  the  trend  of  the  nre- 
thra  is  changed,  and  the  mobility  of  the  cystoscope  in  the  urethra  is 
somewhat  restricted.  The  ojitical  portion  of  the  cystoscope  often  has  to 
))e  markedly  depressed  to  bring  the  trigone  and  nrethra  in  sight. 

In  these  conditions,  cystoscopy  naturally  does  not  give  as  adequate 
an  idea  of  the  various  }X)sitions  of  the  uterus  as  does  vaginal  palpation. 
A  knowledge  of  tlie  cystoscopic  changes  is,  however,  necessary,  when  a 
bladder  is  examined,  to  prevent  errors  of  diagnosis. 

DISEASES    OF    THE    BLADDER 

Cystocele.  —  Cystocele  in  women  has  many  points  of  similarity  to 
prostatic  enlargement  in  man.  In  both  the  trigone  is  distorted.  In  the 
former  the  trigone,  with  the  ureteral  orifices,  may  be  entirely  contained 
in  the  pouch  of  the  cystocele.  All  landmarks  of  the  base  of  the  bladder 
are  lost  (PL  I).  The  interureteral  ridge  is  practically  destroyed, 
and  much  difficulty  may  be  experienced  in  finding  the  ureters. 

In  prostatic  enlargement  the  trigone  may  be  pushed  upward  or  to 
one  side ;  in  the  cystoscopic  examination  the  position  of  the  interureteral 
ridge  may  be  taken  by  the  median  lobe  of  the  prostate  (PL  III),  and 
rarely  the  ureters  are  entirely  obscured. 

In  both  residual  urine  may  occui',  even  to  com])lete  retention.  Pen- 
rose ^  says:  "  In  a  case  of  cystocele  residual  urine  often  remains  in  the 
pouch  of  the  bladder  wall.  In  some  cases  the  woman  learns  that,  in 
order  to  empty  the  bladder,  it  is  necessary  for  her  to  push  the  cystocele 
upward  and  forward  at  every  act  of  urination." 

In  both  prostatic  enlargement  and  cystocele;  circulatory  disturbances 
may  cause  night  frequency  of  urination  as  a  prominent  symptom.  And 
in  both  we  may  have,  as  a  result  of  the  strain  to  empty  the  bladder,  a 
trabeculated  bladder;  and  as  a  result  of  the  retention,  cystitis  and  its 
complications. 

This  sympt(mi-coniplex,  which  may  all  be  due;  to  a  cystocele,  is  not, 
I  believe,  generally  recognized. 

Parturition  is  accepted  as  the  most  frequent  cause  of  cystocele. 

Other  causes  exist,  however,  as  in  the  case  below  quoted.  This  pa- 
tient had  had  neither  a  child  nor  a  miscarriage,  yet  she  had  a  well-de- 
fined cystocele  resulting  probably  from  coitus. 

Aside  from  the  symptoms  that  cystocele  may  give  rise  to,  there  are 
two  points  wdiich  I  wish  to  emphasize.  First,  the  pouching  of  the  blad- 
der wall  in  the  vagina  may  not  indicate  as  well  as  the  cystoscopic  ex- 

•  "Text-book  of  Diseases  of  Women,"  1898,  p.  85. 
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aniinatiou  the  extent  of  the  cystocele.  Second^  in  catheterizini;-  such 
cases  the  same  precautions  should  be  taken  as  in  catheterizing  a  i)i-os- 
tatic. 

Case  I. — Mrs.  M.  S.,  aged  fifty  years.  History :  No  children ;  no 
miscarriages.  For  past  three  years  has  had  painful  and  frequent  mic- 
turition, intermittently,  lasting  three  to  four  days  and  then  stopping. 
Night  frequency  nine  to  ten  times  and  moderate  day  frequency.  Pain 
through  hypogastrium  at  these  periods.     Never  hematuria. 

Examination. — Well-marked  jiouching  foi-ward  of  anterior  vaginal 
wall. 

Uterus  normal  in  jwsition. 

Cystoscopy. — Urine  clear.     Residual  not  tested. 

Marked  falling  of  trigone.  Trigone  and  ureters  in  a  moderate- 
sized  pouch.     Bladder  mucous  membrane  and  ureteral  orifices  normal. 

A  pessary  was  fitted  to  this  case  to  correct  the  cystocele  and  a  certain 
amount  of  relief  was  experienced,  the  patient  urinating  but  three  to  four 
times  at  night,  and  five  to  six  times  by  day. 

This  patient  was  advised  to  have  the  cystocele  operated  upon  and 
was  sent  to  a  gynecologist  for  this  purpose.  When  waiting  in  the  hos- 
pital she  contracted  a  cystitis,  having  been  catheter ized,  and  the  surgeon 
refused  to  operate,  believing  that  all  of  her  symptoms  were  caused  l)y 
the  cystitis.  Since  then  the  patient's  symptoms  have  continued,  not- 
withstanding the  clearing  up  of  the  cystitis. 

This  emphasizes  the  importance  of  an  accurate  diagnosis  in  these 
cases,  and  how  even  the  gynecologist  may  fail  to  recognize  the  con- 
dition. 

The  improvement  of  symptoms  when  the  pessary  was  used  is,  I  think, 
significant. 

Carcinoma  of  the  Cervix. — When  a  carcinoma  of  the  cervix 
uteri  invades  the  anterior  or  lateral  vaginal  walls,  the  most  accurate 
means  of  ascertaining  the  condition  of  the  vesicovaginal  septum  is  by 
means  of  the  cystoscopic  examination.  The  cystoscopic  examination 
"  becomes  progressively  more  important  as  the  growth  extends,  and  the 
nearer  it  approaches  the  borderland  between  operative  and  nono])er- 
ative." 

When  the  carcinoma  approaches  and  invades  the  vesicovaginal  sep- 
tum it  interferes  with  the  blood  supply  of  the  bladder,  particularly 
in  those  portions  supplied  by  the  middle  and  inferior  vesical  ves- 
sels. And  cystoscopically  we  have  bladder  ])ictures  of  all  grades  of 
venous  stasis  (PL  I). 

A  number  of  these  bladder  alterations  are  similar  to  those  occurring 
with  vesical  or  perivesical  inflammations,  and  care  must  be  taken  in 
distinguishing  between  the  two.  The  differentiation,  can,  however,  prac- 
tically always  be  made. 
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The  cyst(3sc'opic  exaiiiination  includes: 

(^4)  Estimation  of  the  direction  of  the  urethra  and  the  position  of 
the  trigone,  marked  elevation  of  the  trigone  meaning  inoperable  car- 
cinoma. 

(B)    Conditions  within  the  bladder: 

(1)  Tuiiioi"  masses  encroaching  u])on  or  causing  retraction  of  the 

hhi.l.lcr. 

(2)  The  alterations  of  the  ])hi(i(h'r  which   arc  similar  to  those 

occuri'ing  with  vesical  or  pai'axcsical  iuHammations. 
These  are  (a)  folding  and  swelling  of  the  IJadder  mu- 
cous membrane,  {!>)  varicosities  of  the  Idaddei"  vessels, 
(r)  submucous  hemorrhages,  {<l)  congestion  of  the  blad- 
der, (c)  cystitis,  (/')  bullous  edema.  The  most  im]>ortant 
among  these  conditions  within  the  bladder  which  indicate 
involvement  of  the  vesico-vaginal  sejitum  are :  Tumor 
masses  encroaching  upon  or  causing  retraction  of  the 
bladder;  folding  and  swelling  of  the  bhuhh'r  mucous 
membrane ;    marked   varicosities. 

(3)  Those  alterations  which  are  unquestionably  caused  by  the 

carcinoma.  Alone  under  this  head  stands  carcinoma  of 
the  bladder. 

Bladder  Neuroses.— A  true  bladder  neurosis  is  one  in  which,  with 
our  present  methods  of  diagnosis,  no  causative  pathological  condition  of 
the  bladder  can  be  recognized.  Or  if  there  is  a  detinitc  cause  and  this 
cause  be  removed,  and  the  bladder  symptoms  nevertheless  persist,  this 
is  also  a  true  neurosis. 

Bladder  neuroses  can  be  divided  into  three  tdasses:  First,  those  in 
whi(;h  there  is  a  definite  nerve  lesion  causing  the  neurosis,  as  in  tabes 
dorsalis.  Second,  those  in  which  the  nerve  lesion  is  not  definitely  known 
— as  when  we  have  bladder  disturbances  in  a  neurasthenic  or  hysterical 
patient.  Third,  those  in  which  the  bladder  disturbance  is  caused  re- 
flexly,  as  in  a  rectal  carcinoma  or  disease  of  the  pelvic  organs. 

In  X\\Qse  two  classes  the  bladder  must  either  be  normal,  or,  if  dis- 
eased, the  disease  must  be  caused  by  the  neurosis,  to  call  the  jiathological 
condition  a  true  neurosis.  For  example,  in  a  tabetic  patient  there  may 
be  certain  local  bladder  conditions,  enlarged  prostate,  etc.,  which  cause 
the  bladder  symptoms  which  we  wrongly  ascribe  to  the  tabes.  On  the 
other  hand,  we  may  have  a  bladder  neurosis  with  bladder  changes, 
trabeculated  bladder,  e\c.,  caused  by  the  tabes. 

Opposed  to  this  we  not  infrequently  see  some  local  bladder  condition 
causing  bladder  s;yinptoms  which  in  turn  cause  general  neurasthenia.  I 
have  lately  seen  such  a  ease  where,  upon  the  removal  of  a  foreign  body 
from  the  bladder,  all  the  symptoms  of  neurasthenia  ceased. 

These  conditions  are  seen  alike  in  men  and  women.     The  general 
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s_vin]itoiiiiito1<\ii;v  of  bladder  luniroses  is  elassifiod  by  von  Fi-ankl-Jlocli- 
w  art  '  as  fallows  : 

L    The  Sensory  Anomalies. 
.1.  Pain. 

B.  Anomalies  of  urination. 
a.  Increase. 
J).   Decrease. 

2.  Dysnria. 

3.  Urinary  Retention. 

4.  Incontinence. 

Pain. — Under  the  heading  of  nervous  hladder  pain  Frankl-Hochwart 
makes  the  following  important  statement,  which  is  confirmed  by  my 
few  observations,  that  "  in  a  normal  bladder,  pain  as  a  nervous  symjitom 
is  very  rare ;  and  snch  a  diagnosis  should  be  made  only  with  the  greatest 
care.  ..."  The  true  nervous  bladder  pain  may  be  caused  by  rectal 
conditions,  diseases  of  the  pelvic  organs,  or  kidneys,  or  ureters.  On  the 
other  hand,  tlie  bladder  pain  may  be  caused  by  localized  bladder  condi- 
tions, cystitis,  stono,  and  others. 

Increased  or  Decreased  Urination. — What  has  been  said  of  nervous 
bladder  pain  is  also  true  of  these  anomalies  of  urination.  I  have  a 
number  of  times  seen  a  diagnosis  of  incontinence  made  when  the  patient 
had  a  paralyzed  bladder  full  of  urine,  and  the  frequency  came  from 
overflow,  l.ately  my  attention  has  been  called  to  two  cases  of  chronic 
appendicitis  in  women  causing  frequent  urination,  Avhich  ceased  upon 
removal  of  the  diseased  appendix.  In  one  of  these  cases  there  w'cre 
adhesions  between  the  apj^endix  and  bladder. 

Dysnria — By  nervous  dysuria  is  understood  "  difficulty  in  emptying 
the  bladder  in  spite  of  the  absence  of  a  direct  anatomical  obstacle."  The 
nervous  dysuria  may  be  caused  by  enlarged  prostate  tumors  of  the  ad- 
nexa,  hemorrhoids  and  other  rectal  diseases,  intoxication  with  turpen- 
tine, etc.  (mentioned  l)y  Frankl-IIochwart),  following  abdominal  oper- 
ations, and  in  s])inal  diseases,  neurasthenia,  and  hysteria.  A  true 
dysuria  may  be  caused  by  urethral  stricture,  enlarged  ])rostate,  blad- 
der stone,  cvstocole,  malj)ositions  of  the  uterus,  pregnancy. 

Retention  and  Incontinence.  —  These  are  less  frequent  mani- 
festations. The  retention  is  likely  to  be  complete,  the  incontinence  in- 
complete. 

ALTERATIONS     IN    THE    BLADDER 

The  two  principal  alterations  of  the  bladder  caused  by  the  bladder 
neuroses  are  cystitis  and  trabeculated  bladder.  When  either  or  both  of 
these  are  present  the  diagnosis  of  a  true  neurosis  is  made  doubly  dif- 

^  "Handbuch  der  Urologie,"  1905,  voL  ii,  p.  795. 
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ficiilt.  And  (liiiVreiit  ()i)iiii()iis  as  to  the  underlying-  cause  of  trabeculated 
Madder  increase  this  ditticulty. 

If  traheculated  bladder  is  considered  to  be  due  to  interference  Avith 
the  excretion  of  urine  from  the  bladder,  then  tlie  causes  in  women  to  be 
excluded  are  coiiij)arat  ividy  few.  (/ystocele,  urt'thral  stricture,  pressure 
from  a  retroHexed  uterus  or  a  tumor  or  the  cervix  may  hiiuler  the  ex- 
cretion of  urine,  and  if  any  of  these  be  present  it  is  ])robabl(>  that  the 
diagnosis  of  a  neurotic  bladder  neurosis  cannot  be  made.  Knoor  says: 
"  Tabes  is  most  frequently  the  cause  of  ti-abecu luted  bladder  in  women. 
It  is  caused  by  a  spastic  stricture  of  the  sphincter,  so  that  em]itying  the 
bladder  is  much  hindered."  I  have  seen  a  case  which  Zuckerkandl  said 
was  caused  by  trauma  to  the  bladder  nerves  during  an  insti'umental 
delivery. 

If,  on  the  other  hand,  the  trabeculated  bladder  is  thought  to  be  caused 
prinuirily  by  intlannnation,  it  is  self-evident  that  the  diagnosis  of  a  blad- 
der neurosis  becomes  still  more  complicated. 

The  following  case  illustrates  the  care  which  must  be  taken  in  seek- 
ing the  cause  of  a  bladder  neurosis,  and  that  after  the  oi-iginal  cause  is 
removed  the  patient  may  be  still  left  with  a  true  neurosis. 

R.  F.,  aged  forty  years,  married,  tw^o  children.  For  some  years  pre- 
vious to  when  first  seen  (11)05)  the  patient  had  had  painful  and  fre- 
quent urination,  arising  at  night  fi-om  ten  to  twenty  times  and  by  day 
about  every  half  hour.  She  had  been  under  Zuckerkandl's  (X'ienna) 
care  ;  had  been  examined  by  him  under  eth(>r  ;  had  been  given  an  exhaus- 
tive gynecological  examiiuition ;  and  had  been  diagnosed  as  bladder  neu- 
rosis. All  kinds  of  treatments  were  ti  ied  ujxm  her  with  no  success. 
When  I  saw  her  I  fnund  that  she  had  a  left  unilateral  n(']»hritis  (Luys 
se])ai'alor  used)  ;  wo  urinai-y  tuberculosis  by  injeclion  of  a  guinea  ])ig. 
A  cursoi-y  vaginal  examination  revealed  nothing,  and  a  cvstosco])ic  ex- 
amination a  congested  bladder  base.  Intermittent  treatment  for  two 
years,  stretching  tlui  sphincter  under  ether,  etc.,  did  no  good.  A])out  a 
year  ago  the  ])atient  had  menorrhagia  and  metroi-i-hagia.  b'xaniination 
six  months  later  revealed  a  fibnmia  of  the  anterior  uterine  wall  which 
pressed  U])on  the  bladder  and  markedly  diminished  its  ca))acity.  Hys- 
terectomy gave  some  im])r()vement  in  the  bladder  syini)tonis,  which  soon, 
however,  rcla])se(l.  Thei'c?  is  nothing  left  to  advise  other  than  (^hiMstian 
Science  or  a  vesico-vaginal  fistula,  I  think  that  this  uterine  fibroma, 
three  or  four  years  before  it  w^as  discovered,  was  the  cause  of  the  neu- 
rotic bladder,  probably  causing  either  a  circulatory  or  a  nervous  dis- 
turbance. 

Treatment. — Careful  search  in  nuuiy  cases  will  reveal  some  small 
anomaly,  which,  if  corrected,  will  cure  the  patient.  As,  for  instance,  I 
have  seen  a  case  in  which  stretching  a  stricture  of  the  female  urethra, 
and  incidentally  the  bladder  sphincter,  resulted  in  an  innnediate  cure. 
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111  iiiaiiy  cast's  there  is  an  intense  hyperemia  or  even  cystic  condition 
of  the  trigone  caused  by  the  pollakiuria.  In  these  cases  there  is  often 
irritability  of  tlie  sphincter,  or  "  sphincter  cramp,"  which  apparently 
canses  the  neuroses.  If  this  be  overcome  a  brilliant  cure  often  results. 
The  following  case  illustrates  this : 

]\Irs.  P.,  aged  forty-six  years ;  six  years  ago  had  her  first  child — a 
breach  delivery  with  impacted  head.  Following  the  delivery,  had  to  be 
frequently  catheterized.  From  that  time  to  now  the  patient  has  had 
partial  incontinence;  at  times  a  constant  dribbling,  and  at  other  times 
involuntary  urination  on  the  slightest  exertion.  She  has  constantly 
Avorn  a  napkin. 

Examination  revealed  nothing  but  a  prolapsed  urethra.  Cystoscopic- 
ally  an  entirely  normal  bladder,  with  the  exception  of  a  bullous  con- 
dition of  the  trigone.  Following  the  cystoscopic  examination  the  symp- 
toms were  almost  entirely  relieved,  the  slight  stretching  of  a  24  F.  in- 
strument evidently  overcoming  the  irritability  of  the  sphincter. 

In  cases  of  retention,  systematic  emptying  of  the  bladder,  possibly 
gradual  stretching  of  the  sphincter,  etc.,  are  indicated.  Electrotherapy, 
hydrotherapy,  and  even  operative  interference  (vesico-vaginal  fistula) 
may  be  indicated  in  cases  in  which  instrumental  methods  fail. 


CHAPTEE    XLTX 

IDIOPATHIC   RENAL  HEMATURIA— VARICOSE   VEINS   OF   THE 

BLADDER 

IDIOPATHIC    OR    ESSENTIAL    RENAL    HEMATURIA 

When  a  hemorrhage  occurs  in  the  kidneys  its  outward  sign  is  liema- 
turia.  The  only  condition  in  which  a  serious  hemorrhage  can  occur 
without  hematuria  is  rupture  of  the  kidney,  when,  as  lias  already  been 
remarked,  the  blood  effused  into  the  lumbar  recess  or  into  the  perirenal 
cavity  is  of  far  more  importance  than  the  relatively  small  amount  that 
escapes  down  the  ureter.  Apart  from  this  condition,  renal  hemorrhage 
is  expressed  by  hematuria. 

The  hematuria  that  occurs  with  tumor  of  the  kidney  is  at  once  the 
most  important  and  the  most  profuse  spontaneous  hemorrhage  from  that 
organ.  Bleeding  is  also  a  common  symptom  of  renal  stone  and  renal 
tuberculosis ;  and  when  the  kidney  bleeds,  one  of  these  three  conditions 
— stone,  tubercle,  or  tumor — is  usually  suspected.  But  there  are  a  great 
many  other  diseases,  a  few  of  them  surgical  in  their  as|iccts  and  most  of 
them  medical,  in  which  renal  hemorrhage — even  profuse  renal  hemor- 
rhage— may  occur.  To  such  profuse  hemorrhage  from  an  obscure  cause 
has  l)ecn  given  the  name  of  essential  or  idiopathic  renal  hematuria. 

Etiology — The  causes  to  which  this  essential  renal  hematuria  has 
been  attributed  may  be  classified  as  follows: 

1.  Ifematuria,  scurvy,  purpura. 

2.  Drug-poisoning  (turpentine,  cantharides,  etc.). 

3.  Parasites   (e.  g.,  distoma  hematobium). 

4.  Acute  or  chronic  febrile  diseases   (scarlet  fever,  malaria). 

5.  Siirgical  diseases   (hydronephrosis,  renal  mobility). 
r».  The  passage  of  urinary  crystals. 

7.  Angioneurosis. 

8.  Chronic  nephritis. 

9.  Papillary  varicosity. 

it  is  not  necessary  to  consider  all  these  conditions  in  detail.  Dis- 
toma, for  instance,  is  practically  never  heard  of  in  these  latitudes. 
Penal  hemorrhage  caused  by  drugs  or  occurring  in  the  course  of  one  of 
the  bleeding  diseases  has  no  surgical  interest.     There  remain  the  hema- 
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turia  due  to  surgical  causes,  to  aiigioneurosis,  to  clironic  nephritis,  and 
to  papillary  varicosities.  It  is  possible  that  any  of  these  causes  may 
produce  a  profuse  renal  hemorrhage.  Physical  examination  of  the 
loins  should  eliminate  hydronephrosis  and  movable  kidney,  and  there 
are  left  for  our  consideration  only  angioneurosis,  chronic  nephritis,  and 
papillary  varicosity. 

That  hematuria  may  be  due  to  chronic  nephritis  requires  no  proof. 
Examples  are  commonplace.  But.  such  examples,  representing  a  hem- 
orrhage— even  a  profuse  hemorrhage  or  a  series  of  such— in  the  course 
of  an  acute  or  active  nephritis  have  no  peculiar  surgical  interest. 

What  we  need  to  know  is  whether  a  prolonged,  profuse  hemorrhage 
may  result  from  chronic  nephritis  in  the  absence  of  any  other  sign  of 
this  inflammation. 

Up  to  1805,  or  thereabouts,  the  question  was  answered  mainly  in  the 
negative.  All  cases  of  otherwise  inexplicable  profuse  or  persistent 
hematuria  were  attributed  to  a  theoretical  angioneurosis.  But  in  the 
following  decade  many  nephrectomies  performed  for  this  condition  re- 
vealed, almost  constantly,  either  parenchymatous  or  interstitial  nephri- 
tis, which  had  given  no  symptoms  or  urinary  signs  other  than  the  bleed- 
ing. In  spite  of  the  fact  that  the  bleeding  point  was  not  found,  the 
so-called  idiopathic  hematuria  Avas  therefore  attributed  to  nephritis. 

But  as  early  as  1898  the  bleeding  point  was  found  in  three  cases  to 
be  due  to  oozing  from  varicose  veins  of  a  renal  papilla.  Fenwick  ^  has 
reported  six  such  cases,  Hugh  Cabot "  has  added  another,  and  now  that 
the  attention  of  the  profession  has  been  called  to  the  renal  papillae  as 
the  probable  source  of  bleeding,  it  seems  quite  possible  that  the  future 
will  prove  most  cases  of  "  idiopathic  "  renal  henuituria  to  be  due  to  this 
cause. 

The  affected  papilla  looks  I'ed  or  pur])Ie  and  "■  spongy."  Section 
demonstrates  the  varicosities. 

Symptoms  and  Diagnosis — There  is  but  one  symptom — viz.,  profuse 
hematuria.  This  may  be  constant  or  intermittent.  It  is  rarely  suffi- 
ciently severe  to  cause  anemia. 

The  bleeding  may  last  a  few  hours  or  it  may  continue  for  days ;  hav- 
ing once  occurred  it  may  never  appear  again  ;  or  it  may  return  time  after 
time,  and  be  so  profuse  as  to  threaten  the  patient's  life.  In  the  presence 
of  a  condition  so  various  in  its  manifestations,  so  comparable  in  its  only 
symptom  to  the  most  serious  affections  of  the  kidney,  so  dangerous 
sometimes  in  its  continuance,  a  diagnosis  is  of  the  utmost  imi)ortance, 
and  a  diagnosis  is  difficult  to  obtain.  Full  realization  of  the  fact 
that    the    bleeding,    which    is    so    often    the    first    symptom    of    malig- 

*  "Clinical  Cystoscopy,"  London,  1904. 

^  Trans.  A7n.  Ass'n  Gen.-Urin.  Surgeons,  1908,  iii. 
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riaiil  urowfli  iu  tin-  kidiicv,  uv.iy  occur  two,  three,  or  even  five  years 
before  any  other  syuiptoiu,  canii«»l  fail  to  i]ii])ress  upon  the  suri>'(^on 
the  necessity  for  the  utmost  caution  in  deciding  tiie  nati're  of  the 
malady.  It  is  not  sufficient  that  the  liemorrhai;e  cease.  This  it  may  do 
spontaneously  or  as  the  result  of  the  administralion  of  some  drui;'.  But 
the  ])atient  should  be  warned  that  this  bleed in<>-  may  be  the  first  symi)toin 
of  some  serious  renal  disease  and  sliould  be  instructed  to  watch  for  fur- 
ther develoi)meirts,  and  even  to  veiKU't  occasionally  for  examination. 

In  view  of  the  frequency  of  idiopathic  renal  hemorrhage  such  a 
course  may  seem  extreme,  and  in  certain  cases  it  nuiy  l)e  best  to  with- 
hold from  the  ])atient  any  knowledge  of  the  real  ])ossibilities  of  the  case 
in  order  to  s})are  his  own  nerves  as  well  as  those  of  the  surgeon.  Jiut  the 
surgeon  at  least  should  recognize  that  the  more  s])ontancous  the  bleed- 
ing and  the  more  entirely  free  the  patient  from  any  other  symptom,  the 
greater  is  the  probability  of  malignant  disease,  it  is  for  this  reason  that 
I  am  not  inclined  to  discourage  exploratory  nephrotomy  for  th(>  ])ur- 
pose  of  cleai'ing  up  the  diagnosis.  This  operation  has  no  mortality  and 
few  discomforts;  and  although  the  hemorrhage  may  often  be  checked 
withont  it,  the  assurance  that  there  is  no  beginning  cancer  iu  the  kidney 
is  worth  having  at  this  cost. 

The  side  from  wdiicli  the  bleeding  comes  is  readily  det(n-mined  by 
the  ureter  catheter.  Renal  functional  diagnosis  between  idiopathic  and 
neo])lastic  hematuria  is  not  always  possible. 

Treatment. — Idiopathic  renal  hemorrhage  may  usually  be  checked  by 
the  administration  of  0.5  gram  of  turpentine  in  capsules  three  times  a 
day.  By  this  treatment,  sometimes  adding  a  fluid  diet  and  <liuresis  by 
mineral  watei-s,  I  have  been  able  to  cure  some  five  or  six  ('ases.  In  on(^ 
sti'iking  case  the  ])atient  had  been  bleeding  profusely  for  a  month. 
E\'erv  divip  of  urine  ])assed  was  stained  dark  re(l  j>y  the  contained  blood. 
One  week  on  turpentine;  sufficed  to  check  the  bleeding  absolutely  and  per- 
manently. Yet  in  another  case  the  bleeding  was  checked  by  turjientine, 
recurred  several  years  later,  and  was  then  not  amenable  to  thai  diMig,  nor 
would  the  ])ati(>nt  accept  the  suggestion  of  opei-ative  ex])loration. 

Cantharides  in  small  doses  has  been  serviceabh^  in  the  hands  of  some, 
and  the  fluid  extract  of  senecio  aureus  has  its  su])))orters,  though  it  has 
not  proved  as  »is(>ful  in  my  hands  as  turpentine. 

Ilagner  ^  has  checked  several  cases  (notably  one  of  constant  bleeding 
for  thirty-six  years)  by  passing  the  ureter  catheter.  Young  and  others 
have  achieved  a  like  result  by  injection  of  adrenalin  into  the  renal 
pelvis. 

In  case  all  such  methods  fail,  pyelotomy  should  be  performed  and  the 
bleeding  papilla  curetted.     If  this  fails,  nephrectomy  is  required. 

^  Trans.  Am.  Urolog.  Ass'n,  1907,  i. 
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A  few  cases  have  been  reported  which  showed  only  one  sjnnptom — 
i.  e.,  a  sjwntaneons,  profnse,  nncontrolhible  hemorrhage  of  the  bladder, 
which  hemorrhage  was  fonnd  to  arise  from  a  ruptured  varicose  vein 
lying  immediately  under  the  mucous  membrane.  The  diagnosis  was 
made  either  by  cystoscopy  as  the  hemorrhage  was  ceasing,  or  by  supra- 
pubic cystotomy  undertaken  for  the  relief  of  the  hemorrhage,  as  in  Dr. 
Ellsworth  Elliot's  case.  If  the  hemorrhage  does  not  stop  spontaneously 
the  only  treatment  is  cystotomy  with  ligature  or  cauterization  of  the 
bleeding  point  (PL  I). 


CnAPTER    L 
CYSTS   AND   TUMOKS    OF   THE   KIDNEY 

CYSTS 

Five  varieties  of  cysts  occur  iu  and  about  the  kiduey.    Tlicse  arc : 

1.  ^Multiple  small  cysts. 

2.  Large  simple  cysts. 

3.  Cystic  degeneration. 

4.  Ecbinococcus  cysts. 

5.  Paranephritic  cysts. 

1.  Multiple  Small  Cysts.— jMultiple  small  cysts  are  those  dilata- 
tions of  the  renal  tubules  that  are  often  seen  in  kidneys  affected  with 
chronic  nephritis.  They  usually  occur  in  the  cortex  and  often  project 
beneath  the  capsule.  They  may  be  single  or  multiple;  they  do  not  seem 
to  attain  a  large  size  and  are  of  purely  pathological  interest. 

ParancphrUic  cysts  also  may  be  dismissed  with  a  word.  They  are 
extremely  rare ;  they  may  arise  from  the  suprarenal  ca])sule ;  they  may 
be  hydatid  or  the  result  of  an  encysted  perinephritic  hematoma.  They 
are  not  distinguishable  from  other  cysts  of  the  kidney  ex('e])t  l)y  explora- 
tory incision.     IMori-is  has  collected  theii"  published  records. 

2.  Simple  Cysts  of  the  Kidney. — It  is  not  necessary  to  delay 
over  the  dehated  pathogenesis  of  this  condition.  Suffice  it  to  say  that 
single,  large  serous  cysts  arc  occasionally  found  projecting  from  the  sur- 
face of  the  kidney.  Such  cysts  may  be  single  or  multi])le.  They  may  be 
associated  with  chronic  interstitial  nephritis;  they  are  rarely  bilaleral. 
The  contents  of  the  cyst  are  serous  or  hemorrlmgic,  never  urinous.  Such 
cysts  give  rise  to  no  symptoms  unless  they  attain  sucli  a  size  as  to 
produce  a  tumor  or  to  cause  pressure  pain.  Under  these  circumstances 
the  tumor  is  habitually  mistaken  for  hydronephrosis,  renal  ecbinococcus, 
ovarian  cyst,  or  some  other  tumor.  Exploratory  incision  reveals  the 
nature  of  the  disease.  The  proper  treatment  of  such  cysts  is  to  excise 
them  with  the  adjacent  portions  of  the  renal  tissue,  or,  if  this  is  im- 
practicable, to  cut  away  as  much  of  the  cyst  as  possible,  to  sear  the  sur^ 
face  of  the  remainder  wath  carbolic  acid,  and  to  close  the  lumbar  wound, 
leaving  a  drainage-tube  to  the  kidney.     When  the  cysts  are  multiple 
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Morris  advises  that  the  smaller  ones  be  neglected.     Engliinder  ^  has  re- 
viewed the  reported  cases  from  the  surgical  point  of  view. 

3.  Cystic  Degeneration  of  the  Kidney  (Large  Poly  cystic  Kid- 
ney).— The  kidnev  is  said   to  iintlcriio  cvstic  degeneration  when  it  is 


Tic;.   104. — Polycystic  Kidney  (Morrib). 

converted  into  a  congeries  of  cysts  which  leave  scarcely  any  of  its  paren- 
chyma in  a  normal  condition  (Fig.  104).  The  ]iathogenesis  of  this 
condition  is  hotly  debated.     The  three  favorite  theories  are: 

1.  That  the  cysts  are  incidental  to  a  chnmic  interstitial  nephritis. 
This  explains  the  bilateral  natnre  of  the  disease,  but  does  not  show  why 
it  should  be  associated  with  a  similar  cystic  condition  in  other  organs, 
notal)ly  the  liver. 

2.  That  they  are  outgrowths  from  fetal  remains. 

P>.  That  they  are  cystadeuomata.  These  two  latter  theories  ex- 
])lain  neither  the  implication  of  other  organs  nor  the  bilateral  nature  of 
the  disease. 


» Archivf.  klin.  Chir.,  1901,  Ixv,  112. 
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So  iiiiK'li  for  tlio  misiif isfaelorv  tlieorics.  Froin  tlio  dinieian's  point 
of  view  the  facts,  tlioiiiili  dctiuitc  <'iioii<;li,  arc  c(|nally  unsatisfactory. 
The  disease,  occurs  at  all  a£*('s.  In  the  fetus  the  kidneys  have  been 
known  to  be  so  much  enlaro-ed  as  to  obstruct  labor.  ( 'ertain  writei-s  have 
endeavored  to  distiuiiuish  congenital  cystic  dciieneration  fi-oni  that 
which  occurs  in  adults,  but  tlun-e  is  no  veiy  obvious  reason  for  this  dis- 
tinction. In  (Mtlier  case  both  kidneys  are  habitually  ini])licate(l.  ])ick- 
inson  found  oidy  1  case  in  2G  with  unilateral  disease,  while  of  (52  cases 
collected  by  I.ejars  only  1  was  unilateral,  and  even  in  that  one  there  was 
a  single  small  cyst  in  the  opposite  kidney  (Morris).  Another  ]iecul- 
iarity  of  the  disease  is  the  frequency  with  which  the  liver  is  inv<dved. 
Of  Eitchie's  88  cases  8(»  were  bilateral,  the  liver  was  cystic  in  21,  and 
the  thyroid  gland,  the  uterus,  and  the  ovary  each  cystic  in  1  case.  Ac- 
cording to  Still,  the  cystic  liver  is  rarely  found  associated  with  con- 
genital cystic  kidney. 

Pathology. — The  most  striking  feature  of  the  fully  developc^l 
cystic  kidney  is  its  size.  The  organ  grows  so  large  as  to  fill  tlie  entire 
lumbar  region  and  to  project  anteriorly  almost  to  the  median  line.  The 
disease  usually  progresses  more  rapidly  u]K)U  one  side  than  u])on  the 
other,  so  that  one  kidney  may  be  so  much  enlarged  as  to  form  a  visible 
abdominal  tumor,  while  the  other  can  be  distingnished  only  b}'  palpa- 
tion.    The  largest  recorded  sjiecimen  weighed  K)  ])oun(ls  (Hare). 

Apart  from  its  size,  the  most  striking  characteristic  of  this  growth 
is  its  pathognomonic  irregularity  of  surface.  When  the  kidney  has 
grown  to  such  a  size  as  to  cause  a  surface  tumor  it  may  l)e  methodically 
palpated,  and  such  ])alpation  will  reveal  the  existence  over  the  growth 
of  larger  or  smaller  rounded  lumjis,  some  hard,  some  elastic,  and  some 
even  fluctuating.  This  characteristic  irregulai-ity  of  surface  is  abso- 
lutely pathognomonic  of  cystic  disease  of  th(>  kidney. 

On  section  th(>  cystic  kidney  shows  an  intinit(>  number  of  cysts  of 
varying  sizes.  A\'ith  the  naked  ey(>  it  may  be  impossible  to  detect  any 
normal  renal  tissue.  'The  contents  of  the  cysts  are  li(piid,  viscid,  col- 
loid, or  caseous.  They  are  usually  amber-coloi'ed,  rarely  dark  and  hem- 
orrhagic, and  exce])tionally  su])])urating.  The  cyst  contents  are  not 
urinous,  and  the  cysts  do  not  conuiiunicate  with  the  sinus  of  the  kidney. 
Kxce])tionally  calculi  are  found  in  the  cysts,  and  there  are  cases  in  which 
calculous  obstruction  of  the  uret(»r  seems  to  have  had  something  to  do 
with  the  cystic  dilatation,  of  the  kidney. 

Symptoms — The  symjitoms  of  the  disease  are  habitually  those  of 
chronic  iiitei-stitial  nephritis,  and,  unless  the  tumor  grows  to  such  a  size 
as  to  attract  the  surgeon's  attention,  the  disease  runs  its  course  and  ter- 
minates as  chronic  nephi-itis.  The  ui'ine  is  albuminous  and  contains 
easts.     There  is  slight  albuminuria  and  halntually  some  ])olyuria. 

The  surgical  symptoms  are  henuituria,  which  occurs  in  25  per  cent 
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of  all  eases  (]Sre^\nnaii.  ^),  tmiior,  and  pain.  J'vuria  from  seeondary  in- 
feetion  is  oecasioiially  associated  witli  secondary  calculus. 

The.  course  of  the  disease  is  slow.  Morris  estimates  the  expectation 
of  life  at  from  one  to  ten  years,  although  Kitchie  has  recorded  a  case 
living  twenty-two  .years  after  the  diagnosis  had  heen  made. 

Diagnosis. — So  rarely  does  the  renal  condition  attract  attention  that 
only  5  of  Le jar's  62  cases  were  correctly  diagnosed  during  life.    Accord- 


FiG.  105. — Outline  of  Polycystic  Kidney  and  Spleen.      Duration  8  years;  death  six 
montlis  later.      Riglit  kidney  and  liver  also  involved. 

ing  to  Morris,  the  tumor  is  discovered  during  life  in  25  per  cent  of 
cases,  and  ahout  50  per  cent  complain  of  symptoms  closely  resembling 
those  of  chronic  interstitial  nephritis.  When  there  is  hemorrhage  or 
pyuria  a  slight  enlargement  of  the  kidney  is  likely  to  be  mistaken  for 
any  one  of  the  surgical  diseases  of  that  organ,  and  the  diagnosis  can  only 
be  made  by  surgical  exploration. 

Treatment — CyMlc  degeneration  of  ilie  Vidney  is  not  a  surgical  dis- 
ease; in  its  clinical  aspects  it  is  a  chronic  interstitial  nephritis.  Even 
though  the  kidney  causes  pain  or  grows  so  large  as  to  be  inconvenient, 
little  help  may  be  expected  from  the  knife.  Nejihrotomy  is  useless  un- 
less there  is  a  stone  to  be  removed  from  the  renal  pelvis.  Puncture  or 
incision  of  the  cysts  has  no  controlling  effect  upon  them.  Nephrectomy 
has  been  practiced  by  various  surgeons  with  disastrous  results.  Morris 
has  been  encouraged  by  his  singular  good  fortune  to  advise  nephrectomy 
when  the  opposite  kidney  has  been  sliow^n  to  be  normal  by  palpation 
through  an  abdominal  incision.     But,  of  his  5  cases,  1  died  after  a 

1  Glasgow  Med.  Jour.,  1897,  i,  324,  and  ii,  42. 
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(lonl)lt'  ncplu-otoiiiv,  1  alter  a  iH'iilii'cctdiiiy,  ami  i'  <illici's  wlio  siil)iiiil  ted 
to  ucphreetoiuy  arc  alive  aii«l  well  after  two  am!  six  years  respectively. 
j\I()i"i'is  i)ei'forins  iie])lireeti)iuy  lor  the  reiiio\al  of  a  ra])i(lly  increasing 
nnilateral  tumor  or  for  the  relief  of  gastro-intestinal  symptoms. 

-i.  Echinococcus  Cysts. —  Kehinococcus  cysts  of  the  kidney  are 
rare,  llouzel  '  collected  the  statistics  of  Finsen  (  Iceland),  Thomas 
(  Australia),  Neisser,  and  Davaiue,  a  total  <A'  il/l  1  1  cases  (d"  echinococcus 
cysts  in  men,  with  only  1  15  (T)  per  c(int)  instances  of  renal  echinococcus. 

The  cyst  arises  in  the  cortex  of  the  kidney  and  grows  slowly,  with- 
out producing  syni])toms,  uutil  it  r(^aches  such  a  size  as  to  form  an  oh- 
vions  tiunoi-,  or  i-uptni'es.  When  hd't  to  itself  the  cyst  habitually  bursts 
into  the  })elvis  of  the  kidney,  and  its  contents  are  discharged  through 
the  urethra.  This  occurs  in  5:^  of  the  (I.'J  cases  collected  by  Roberts.- 
In  3  of  these  cases  the  cyst  ruptured  into  the  intestines  as  w(dl,  once  into 
the  stomach,  once  into  the  lungs;  and  of  the  11  remaining  cases  8  did 
not  rupture,  2  were  incised,  and  1  burst  into  the  lungs  only.  In  only 
18  of  these  cases  was  the  tumor  distinguished  duriug  life.  Suppui-ation 
of  the  cyst  may  occur  after  it  has  ruptured.  The  results  of  ru])ture  are 
not  necessarily  good.  The  cyst  nuiy  fV)r  years  continue  to  discliarge 
without  ever  emptying  itself. 

The  symptoms  of  the  disease  are  lumbar  tumor,  growing  shnvly, 
with  little  fever  or  ])ain,  and  no  constitutional  sym])toms.  The  tumor 
itself  simulates  a  hydronephrosis,  and  the  hydatid  fremitus  can  rarely 
be  obtained.  Later  in  the  disease  rupture  of  the  cyst  is  betokened 
by  a  renal  colic  and  followed  by  the  discharge  of  hydatid  vesicles 
thi'oiigh  the  urethra. 

Treatment. — Twenty  of  Roberts's  cases  recovered  and  10  are  known 
to  lia\-e  die<l.  The  only  treatment  of  the  disease,  and  of  tern  the  eidy 
nu'ans  of  making  a  diagnosis,  is  nephrotomy.  After  the  cyst  has  been 
incised  and  thoroughly  waslied  out  a  cure  may  be  ex])ected.  it  is 
scarcely  necessary  to  excise  the  entire  cyst,  and  in  a  number  of  cases 
nephi-ectomy  has  proved  fatal. 

SOLID    TUMORS    OF    THE    KIDNEY 

Recognizing  the;  obscurity  that  still  shrouds  the  origin  and  the  nature 
of  so  many  renal  growths,  I  shall  not  endeavor  to  follow  any  pathological 
theory  nor  even  to  discuss  the  o])])osing  theses  advanced  by  different 
authors.  There  are  a  sufficient  number  of  known  clinical  facts  to  afford 
ns  a  very  fair  basis  for  therapeutic  conclusions  without  encroaching 
iijjon  the  purely  scientific  aspects  of  the  case,  which  are,  as  Kelynack  '^ 

^  Revue  de  chir.,  1S9S,  xviii,  689,  811. 

2  "Urinary  ami  Renal  Diseases,"  2d  Edit.,  Phila.,  1872,  p.  506. 

'  "Renal  Growths,"  Edinh.  and  Lond.,  1898. 
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rt'iiini'ks  in  tlic  ojicnin^  cliaijlcr  nf  liis  delailcd  investigations,  "  \)\  gen- 
eral admission  very  obscure." 

BENIGN   TUMORS 

Benign  tinners  of  the  kidney  are  extremely  rare.  The  commonest 
of  them  is  the  renal  lipoma,  the  benign  type  of  hypernephroma.  Yet, 
since  this  tumor  so  commonly  becomes  malignant,  it  is  safest  always  to 
consider  and  treat  it  as  snch. 

Some  doubt  is  thrown  upon  the  existence  of  true  fibroma.  Myxoma, 
rlioudroma,  osteoma,  angioma,  lymphangioma,  and  lymphadenoma  have 
all  been  described  in  single  cases.  These  benign  gTOwths  have  no  clinical 
features.  They  do  not  give  rise  to  any  symptouis  and  the  diagnosis  is 
only  made  postmortem.  Their  sole  interest  lies  in  the  fact  that  most  of 
them  are  liable  to  maliguant  degeneration. 

MALIGNANT  GROWTHS 

Frequency.- — Xine  cases  of  primary  renal  tumor  were  recorded  in 
4,505  autopsies.  Secondary  deposits  were  found  in  the  kidneys  10 
times  in  126  cases  of  carcinoma,  and  10  times  in  69  cases  of  sarcoma. 
While  these  secondary  deposits  are  commonly  bilateral  the  primary 
malignant  disease  is  habitually  unilateral  (Kelynack).  Renal  growths 
are  about  equally  frequent  in  the  two  sexes  and  on  the  two  sides.  The 
distribution  of  the  disease  throughout  life  is  rather  striking.  Kelynack 
has  tabulated  160  cases  as  follows: 

Up  to  the  age  of  one  year 12  cases. 

From  one  to  two  years 23  cases. 

From  two  to  three  years 16  cases. 

From  three  to  four  years 17  cases. 

From  four  to  five  years 6  cases. 

From  five  to  nine  years 10  cases. 

From  nine  to  eighteen  years no  cases. 

From  eighteen  to  twenty-five  years 7  cases. 

From  twenty- five  to  thirty-five  years ' 8  cases. 

From  tiiirty-five  to  forty-five  years 17  cases. 

From  forty-five  to  fifty-five  years 22  cases. 

From  fifty-five  to  seventy  years 22  cases. 

In  other  words,  more  tliau  half  ilie  cases  occurred  in  the  first  decade 
of  life;  only  15  occurred  between  the  ages  of  nine  and  thirty-five;  while 
of  the  remaining  61,  34  occurred  between  the  ages  of  forty-five  and 
sixty.  Thus  the  malignant  tumors  of  the  ki<lu(\v  may  be  considered 
clinically  as  the  tumors  of  childhood  and  those  of  adult  life.  In  child- 
hood they  are  most  commou  froui  birth  to  the  fifth  year,  excejitional 
after  the  tenth  year.     In  adults  they  occur  most  commonly  between  the 
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fortv-fiftli  and  the  sixtieth  vear.  Sixtv-oiie  of  the  08  cases  seen  by  Israel 
occurred  between  the  fiftieth  and  the  seventieth  year.  The  majority  of 
the  tumors  of  childhood  are  sarcomata,  while  those  of  later  years  are 
hypernephromata  and  carcinomata.  Of  138  cases  of  sarcoma  collected 
by  Walker,  IIG  occurred  before  the  fifth  year,  'rranina  and  heredity 
have  not  been  shown  to  influence  tumors  of  the  kidney,  while  nephritis, 
suppuration,  and  stone  are  accidental  and  secondary  rather  than  pri- 
mary. 

Watson  gives  the  following  table : 

Hypernephroma  (12  benign) 45  cases. 

Hypernephroma  of  the  adrenal  (1  benign ) 4  cases. 

Papillary  adenoma 11  cases. 

Papillary  cyst-adenoma 4  cases. 

Sarcoma 2  cases. 

Perirenal  sarcoma 1  case. 

Carcinoma 3  cases. 

Fibroma 14  cases. 

Lipoma •'>  cases. 

Myxoma 1  case. 

Papilloma  of  the  pelvis 1  case. 

91  cases. 

Hypernephroma. — Hypernephroma,  the  struma  lipomaiodes  aber- 
ratce  renis  of  Grawitz,  is  a  renal  growth  starting  from  an  inclusion  of 
adrenal  tissue.  Aberrant  fragments  of  adrenal  tissue  from  which  this 
tumor  may  grow  are  rarely  found  in  other  portions  of  the  body,  com- 
monly in  the  kidney.  The  growth  assumes  a  benign  and  a  malignant 
form. 

The  benigii  form  resembles  and  was,  until  the  investigations  of  Gra- 
witz, supposed  to  be  an  encapsulated  lipoma;  but  stained  sections  of  the 
growth  show  it  to  have  the  microscopic  structure  of  adrenal  tissue.  The 
benign  hyperne]:)hroitia  has,  however,  a  marked  tendency  to  become 
malig-nant,  to  burst  through  its  capsule  and  invade  the  parenchyma  of 
the  kidney  itself.  Yet,  even  in  the  malignant  type  of  the  disease,  the 
capsule  is  usually  shai'ply  outlined. 

Oil  microscoi)ic  exaniiiiatioii  the  growtli  exhibits  a  stnietin-o  wliidi 
markedly  recalls  tlie  cortex  of  the  normal  adrenah  There  is  a  netwoi'k  of 
eai)iliaries  wliieh  constitutes  the  stroma  of  the  tumor,  and  upon  these 
capillaries,  arranged  sometimes  in  palisade  form,  situated  close  to  their 
walls  without  intervening  tissue,  the  cells  of  the  growth  are  arranged.  It 
is  the  stroma  formed  of  capillaries  surrounded  by  epithelium  which  is  the 
most  characteristic  feature,  and  it  is  this  feature  which  has  given  rise  to 
the  opinion  that  the  growth  must  be  an  endothelioma  or  an  angiosarcoma. 
The  cells  are  polygonal  in  outline,  sliglitlv  larger  than  the  normal  adre- 
nal cell,  and  they  may  contain  infiltrated  fat,  which,  when  dissolved  out, 
36 
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gives  lo  the  cell  a  viU-uolated  ai)pearance.  (ilycogen  and  leeitliin  have  been 
found  in  these  .growths.  The  cells  are  sometimes  arranged  in  alveoli, 
which  are  surrounded  by  capillaries,  upon  which  the  cells  rest.  This  is 
especially  a  feature  of  the  malignant  form,  and  this  alveolar  arrangement 
has  given  rise  to  the  opinion  that  the  growth  must  be  a  carcinoma  or  an 
alveolar  sarcoma.  The  richest  blood  supply  is  always  near  the  periphery 
and  areas  of  necrosis  are  not  infrequent  in  the  middle  of  the  growth. 
The  central  portion  of  the  adrenal  is  sometimes,  though  rarely,  seen  typified 
in  these  growths.     (Watson.) 

It  is  obvious  from  the  above  remarks  that  the  classification  of  the 
hypernephromata  is  still  doubtful. 

Carcinoma, — Most  of  the  tumors  classified  by  the  older  authors  as 
carcinonuita  are,  in  fact,  malignant  hypernephromata.  True  carcinoma 
is  rare.     It  is  usually  of  the  adenomatous  ty}}e. 

Sarcoma. — KSpindle-celled,  round-celled,  and  fibro-sarcomata  are  de- 
scribed. They  are  ex- 
tremely rare  in  the 
adult,  while  the  sar- 
C(jmata  which  compose 
almost  all  the  renal  neo- 
plasms of  childhood  are 
almost  exclusively  em- 
bryonic tumors. 

Ad.enom.a.  —  Ee- 
nign  and  malignant  ade- 
nomata are  described. 

Embryonic  Ade- 
nosarcoma.  —  This  is 
the  renal  neoplasm  of 
childhood  par  excel- 
lence. It  consists  large- 
ly of  adenomatous  tis- 
sue, mingled  with  which 
are  found  areas  of  sar- 
coma, rhabdomyoma,  leiomyoma,  enchondroma,  and  osteoma.  These 
tumors  were  first  properly  classified  by  Wilms. ^ 


\ 


Fig.   106. — Malignant  Adenoma  of  the  Kidney. 


Symptoms  of  Malignant  Growths 

The  symptoms  of  renal  tumor  are: 

Hematuria.  Urinary  syTnptoms. 

Tumor.  Compression  symptoms. 

Pain.  General  symptoms. 


"  Mischgeschwuelste  der  Niere,"  Leipzig,  1899. 
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Hematuria. — Hematuria  is  usually  the  first  symptom  of  renal 
tumor  in  the  adult.  This  was  the  first  symptom  in  138  out  of  257  cases 
studied  by  Albarran.^  Hematuria  occurred  during  the  course  of  the 
disease  in  235  out  of  357  cases. 

The  hematuria  is  characteristically  abundant,  painless,  spontaneous, 
and  not  influenced  by  motion  or  rest.  The  only  pain  excited  by  hema- 
turia is  due  to  the  passage  of  clots  through  the  ureter.  These  clots  may 
sometimes  be  discerned  in  the  urine  by  their  wormlike  shape.  Albarran 
states  that  any  clot  more  than  10  cm.  long  is  derived  either  from  the 
urethra  or  the  ureter. 

The  hematuria  may  occur  many  years  before  any  other  symptom. 
Thus  Hildebrand  has  reported  cases  in  which  the  intervals  betw^een  the 
appearance  of  blood  and  any  other  symptom  of  tumor  were  eight  to 
twelve  years.  The  hematuria  may  be  so  profuse  as  to  cause  grave 
anemia. 

In  children  hematuria  is  much  rarer  than  in  adults.  Albarran 
found  it  only  22  times  in  140  cases. 

Henal  Tumor. — Renal  tumor,  accompanied  by  little  or  no  pain,  is 
usually  the  only  symptom  of  renal  neoplasm  in  children  until  the  can- 
cerous cachexia  begins  to  show  itself. 

In  adults,  a  tumor  is  usually  discernible  at  the  time  of  operation, 
though,  if  the  diagnosis  can  be  made  before  any  considerable  increase  in 
the  size  of  the  kidney  has  taken  place,  the  prognosis  is  thereby  amaz- 
ingly bettered.  Albarran's  statistics  show  only  53  cases  out  of  257  in 
which  tumor  was  the  first  symptom. 

Pain. — Pain  was  one  of  the  first  symptoms  of  renal  tumor  in  the 
adult  in  91  of  Albarran's  257  cases,  and  occurred  during  the  course  of 
the  disease  134  times  in  303  cases.  Pain  is  usually,  but  not  always,  felt 
exclusively  in  the  loin. 

Urinary  Changes, — The  urinary  changes  consist  usually  in  a  lower 
excretion  of  urea,  a  relatively  flat  curve  by  experimental  polyuria, 
the  presence  of  albuminuria,  and  sometimes  of  microscopic  hematuria 
or  of  blood  casts.  Pus  is  rare.  Rovsing  attaches  some  importance  to 
the  presence  of  carbonate  of  lime  in  the  urine,  which  he  says  is  fre- 
quent in  cancer,  rare  in  stone. 

Compression  Symptoms — The  nerves,  the  ureter,  and  even  the  in- 
testine may  give  com])r('ssion  symptoms  from  the  presence  of  a  large 
renal  growth.  The  important  symptom,  howevcn-,  in  this  connection  is 
varicocele.  Strikingly  large  varicocele  is  sometimes  one  of  the  s^^np- 
toms  of  renal  tumor — evidence  of  compression  of  the  s])ermatic  vein. 
It  is  more  conunon  on  the  left  side  than  on  the  right,  and  Legneu  be- 
lieves that  the  presence  of  varicocele  is  evidence  that  the  renal  vein  is 


'  "Les  Tumeurs  du  Rein,"  Paris,  1903. 
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compressed  by  enlarged  lymph  glands.  According  to  this  thesis,  vari- 
cocele would  be  almost  a  contra-indication  to  operation;  but  Albar- 
ran  and  others  have  shown  that  there  may  l)e  marked  glandular  en- 
largement without  varicocele,  marked  varicocele  without  glandular 
enlargement. 

Clinical  Types 

Albarran  recognizes  the  four  following  clinical   types: 

(1)  The  regular  type,  characterized  by  hematuria  and  tumor. 

(2)  The  hematuric  type  without  tumor. 

(3)  The  tumor  type  without  hematuria  (the  common  type  among 
children). 

(4)  The  painful  type. 


Diagnosis  of  Malignant  Renal  Growths 

The  diagnosis  presents  itself  under  two  phases: 

(1)  When  tumor  is  absent. 

(2)  When  tumor  is  present. 

Diagnosis  in  the  Absence  of  Tumor. — If  no  tumor  can  be  felt 
in  either  kidney  region,  the  symptom  that  leads  to  the  suspicion  of  renal 
tumor  is  invariably  hematuria — hematuria  witli  the  characteristics  of 
tumor,  painless,  spontaneous,  profuse,  and  total  (i.  e.,  not  terminal 
hematuria). 

Cystoscopy  and  ureter  catheterism  determine  wliether  this  hematuria 
occurs  in  the  bladder  or  descends  from  the  ureter  of  one  or  the  other 
kidney,  and  the  question  then  arises.  Is  the  hematuria  of  the  so-called 
essential  type,  or  is  it  due  to  neoplasm  ?  It  is  practically  almost  im- 
possible to  make  the  distinction  without  operative  ex])]oration.  "  Can- 
cer cells,"  i.  e.,  epithelia  of  unusual  shape  or  size,  are  rarely  found  in 
the  urine  in  sufficient  nundjcr  to  be  suggestive.  Functional  tests  may 
be  of  service. 

Unfortunately,  how^ever,  renal  tumors  so  small  as  not  to  be  palpable 
are  usually  surrounded  by  a  considerable  amount  of  normal  renal  tis- 
sue; hence  the  impairment  of  function  on  the  afflicted  side,  even  in  the 
case  of  tumor,  may  be  slight.  This  difficulty  of  diagnosis  constitutes 
one  of  the  gi'eatest  dangers  in  the  diagnosis  of  renal  hematuria.  It 
would  seem  safer,  in  every  case,  to  submit  the  kidney  to  operative  in- 
vestigation, in  order  to  be  sure  that  it  does  not  contain  a  small  tumor, 
for  at  this  stage  malignant  renal  neoplasms  are  eminently  curable,  while 
later,  after  they  have  grown  sufficiently  to  produce  a  palpable  tumor, 
the  kidney  is  usually  excised  in  vain, 
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Diagnosis  in  the  Presence  of  Tumor. — When  the  renal  neo- 
plasm has  attained  sufficient  size  to  be  palpable,  the  fact  that  it  is  in  the 
kidney  and  not  in  one  of  the  surrounding"  organs  may  usually  be  deter- 
mined by  the  functional  renal  tests,  although  in  young  children  these 
are  usually  not  applicable,  and  one  must  depend  upon  the  physical  char- 
acteristics of  the  tumor  in  the  loin.  The  presence  of  a  large  tumor  in 
the  loin  of  the  child  almost  invariably  means  malignant  growth  in  the 
kidney. 

Treatment 

The  only  treatment  is  nephrectomy,  and  should  always  be  attempted 
unless  the  cachectic  condition  of  the  patient  or  functional  deficiency  of 
the  opposite  kidney  forbid. 

In  operating,  an  attempt  should  be  made,  as  soon  as  the  loin  is 
opened,  to  palpate  the  great  vessels  and  the  renal  pedicle.  If  enlarged 
glands  are  found  in  this  region,  nephrectomy  will  almost  certainly  fail 
to  remove  all  the  growth,  may  result  in  tearing  of  the  vena  cava,  and 
should,  generally  speaking,  not  be  attempted. 

If  nephrectomy  is  undertaken,  every  effort  should  be  made  to  re- 
move the  fatty  capsule  in  one  mass  with  the  kidney,  and  in  practicing 
this  removal  one  should  l)e  on  the  lookout  for  sharp  hemorrhage  from 
the  gi-eatly  dilated  veins  that  often  run  in  this  fatty  capsule,  entirely 
apart  from  the  true  pedicle  of  the  kidney. 


CHAPTER    LI 
TUMOKS    OF   THE   BLADDER 

VARIETIES 

The  great  majority  of  tumors  of  the  bladder  are  of  epithelial  origin. 
These  tumors  begin  habitually  as  seemingly  papillomatous  growths, 
which  soon  undergo  malignant  degeneration,  Next  in  frequency 
come  the  connective-tissue  growths,  fibroma,  myxoma,  and  sarcoma,  and 
the  mixed  tumors,  fil)romyxoma  and  myxosarconui.  Isolated  examples 
of  other  neoplasms  have  been  recorded,  such  as  leiomyoma,^  rhabdo- 
myoma,^ angioma,^  chondroma,^  nevus,"*  epithelioma,  and  adenoma.^ 
Epithelial,  dermoid,  and  hydatid  cysts  have  also  been  observed. 

Here,  also,  we  may  add  a  study  of  leukoplakia  vesica)  ^  and  cystitis 
cystica,  though  these  are  not  true  neoplasms. 

ETIOLOGY 

jSTo  more  is  known  about  the  ])athogenesis  of  tumors  of  the  bladder 
than  about  that  of  any  other  tumors.  It  has  been  surmised  that  a  papil- 
lary tumor  might  originate  from  the  hypertrophied  formations  met  with 
in  chronic  cystitis,  and  the  rare  epithelioma  is  said  to  arise  from  the 
cornified  epithelium  (leukoplasia)  produced  by  the  same  disease.  In 
confirmation  of  this  theory  are  the  reports  of  Lichtenstein  "^  and  Wen- 
del  ^  concerning  epithelial  bladder  tumors  resulting  from  cystitis  due  to 
anilin  dyes.  But,  generally  speaking,  tumors  of  the  bladder  are  clin- 
ically the  cause,  not  the  result,  of  inflammation. 


'Terrier  and   Hartmann,   Revue  de  chir.,   1805,   xv,    18L     Ramsay,  Phila.  Med. 
Jour.,  1900,  vi,  43,  86. 

=  Livio,  Rivista  clinica,  1887,  xxvi,  42.     Pavone,  Guyon's  Annrdes,  1899,  xvii,  68. 

^Albarran,    "Tumours  de   la  vessic,"   Paris,    1891.     Langhans,  Virchow's   Archiv, 
1879,  Ixxv,  291. 

*  Arbuthnot  Lane,  Brit.  Med.  Jour.,  1895,  i,  1093. 

5  Rafin,  Assoc.  Frnm:.  d'Urol.,  1905,  ix. 

«  Halle,  Guyon's  Annales,  1906,  xiv,  481. 

'  Deutsche  med.  Wochenschr.,  1898,  xxiv,  709. 

8  Jour.  Amer.  Med.  Ass'n,  1900,  xxxiv,  1256. 
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Frequency. — Though  much  more  common  than  neoplasms  elsewhere 
in  the  urinary  tract,  bladder  tumors  are,  nevertheless,  rare.  In  the  Uri- 
nary Service  at  Necker  55  tumors  were  found  among  1,150  male  patients 
(1888-91). 

The  relative  frequency  of  bladder  tumors  is  suggested  by  the  follow- 
ing table,  compiled  by  Watson: 

Carcinoma 100  cases. 

Papilloma 21  cases. 

Myxoma 3  cases. 

Myoma 3  cases. 

Fibroma 2  cases. 

Sarcoma 2  cases. 

Angioma 1  case. 

Age  and  Sex — Men  suffer  from  tumors  of  the  bladder  at  least  twice, 
perhaps  thrice,  as  often  as  w^omen.  Of  99  cases  of  bladder  cancer  col- 
lected by  Nason,^  78  occurred  in  men.  Tumors  have  been  met  with  at 
all  ages,  but  the  great  preponderance  of  carcinoma  makes  the  decades 
between  thirty  and  sixty  the  most  prolific  of  neoplasms. 

Myxoma  and  sarcoma  occur  in  childhood. 

Multiplicity — From  25  per  cent  (Albarran)  to  40  per  cent  (Fen- 
wick  -)  of  tumors  of  the  bladder  are  multiple.  This  multiplicity  is  due 
chiefly  to  the  contact  inoculation  of  the  epithelial  tumors.  The  growth 
seems  to  give  rise  to  secondary  deposits  in  that  part  of  the  vesical  mu- 
cous membrane  that  comes  in  contact  with  it  when  the  bladder  is  empty. 

Situation — The  commonest  point  of  origin  for  tumors  of  the  bladder 
is  the  immediate  neighborhood  of  the  ureteral  orifices.  They  are  fairly 
frequent  about  the  neck  of  the  bladder,  but  show  no  special  affinity  for 
the  remainder  of  the  trigone.  A  point  of  great  importance  in  the  cysto- 
scopic  diagnosis  of  neoplasms  is  the  fact  that  the  primary  tumor  is  almost 
always  found  in  the  lower  half  of  the  bladder.  The  upper  half  is  in- 
volved frequently  enough,  but  usually  by  extension  or  contact  inocula- 
tion from  the  original  growth. 

PATHOLOGY 

Epithelial  Tumors. — We  may  overlook  the  rare  epithelioma  and 
adenoma- — the  latter  always  a  prostatic  growth — to  concentrate  our  at- 
tention upon  the  commonest  of  all  bladder  tumors,  the  papilloma  and 
the  carcinoma. 

Papilloma  (Villous  Tumor.  Papillary  Fibroma,  Fimbriated  Papil- 
loma).— This  neoplasm  has  been  gracefully  described  by  Thompson  ^  as 
follows : 

1  Brit.  Med.  Jour.,  1901,  i,  1199.  '  Lancet,  1888,  i,  473. 

^  "Tmnors  of  (lir  Rlailder,"  London,  1884,  p.  57. 
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The  most  obvious  cliaracteristic  of  the  growth  is  a  structure  in  which 
the  vesical  mucous  membrane  is  developed  into  fine  papilla?,  which  consist 
of  long  fimbriated  processes  of  extreme  tenuity,  and  usually  form  a  group 
arising  from  a  small  circumscribed  base  (Fig.  110).  This  last-named 
part  contains  other  and  moi*e  solid  structure  than  that  which  enters  into 
the  ])apilla;  themselves.  Sometimes  the  processes  are  almost  single,  thread- 
like forms  arranged  side  by  side,  and  undivided  for  a  considerable  distance ; 
others  are  bifid,  generally  more  compound  still;  some  may  be  described  as 
digitate,  and  occasionally  the  processes  radiate  and  suggest  forms  resem- 
bling those  of  leaves.  Immersed  in  fluid,  the  long  fimbriated  growths  float 
out  like  slender-leaved  aquatic  plants  in  deep  water,  and  when  removed  to 
air  collapse  and  form  a  soft  mass  resembling  a  small  strawberry. 


Fig.   108. — P.\i"ili,om.\  of  Bladder. 


The  villi  are  composed  of  ca]>illai-y  loops  covered  by  several  layers 
of  columnar  ei)itheHnm  (Fig.  108).  The  "more  solid  structure"  of 
the  pedicle  contains  the  mnscular,  fibrous,  and  vascular  elements  of  the 
bladder  wall.     Exceptionally,  independent  villi  spring  from  the  wall  of 
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the  bladder  itself,  or  tlie  jicdiclc  is  short  and  broad,  giving  the  growth 
a  sessile  appearance  (PL  1). 

The  diagnosis  of  papilloma  can,  however,  be  made  neither  by  cys- 
toscopy nor  by  the  sense  of  tonch  during  operation.  Only  a  microscopic 
examination  of  its  base  can  determine  it  to  be  truly  and  wdiolly  papil- 
lomatous, for  one  commonly  sees  tumors  that  look  and  feel  like  papil- 
loma, and  that  have  purely  papillomatous  bodies,  but  characteristically 
carcinomatous  bases. 

Indeed,  papilloma  of  tlie  bladder  is  often  a  malignant  growth^  even 
when  the  microscope  reveals  no  malignancy  about  it.  The  evidence  of 
this  is  the  following: 

1.  The  papilloma,  if  not  removed  early,  often  becomes  multiple  by 
contact  inoculation,  and  ultimately  becomes  a  manifest  carcinoma. 

2.  If  excised,  recurrences  are  frequent,  and  often  occur  in  the  supra- 
pubic scar,  as  though  by  contact  inoculation  at  the  time  of  operation. 
Moreover,  a  papilloma,  so  diagnosed  by  sections  of  the  base,  may  recur 
as  a  carcinoma. 

3.  The  following  table  (Watson)  expresses  the  frequency  of  recur- 
rence in  141  cases  with  known  postofierative  histories: 

Recurrences 42     (29.8%)' 

Nonrecurrences 28     (20.0%) 

Not  followed 71     (50.2%) 

Other  observers  have  noted  an  even  higher  j^ercentage  of  recur- 
rences.    Rofin  -  estimates  it  at  57  per  cent. 

This  carcinomatous  recurrence  of  papillomata  is  currently  spoken 
of  as  a  secondary  malignant  change  in  a  benign  growth.  But  since 
pathologists  do  not  grant  that  this  secondary  malignant  degeneration 
has  been  proven,  it  is  safer  to  consider  every  papilloma,  even  after  ex- 
amination of  its  base  has  failed  to  demonstrate  any  trace  of  malignancy, 
as  a  carcinoma  (Bosch  ^). 

Carcinoma — Lobular,  alveolar,  reticular  carcinoma,  myocarcinoma, 
adenocarcinoma,  and  cylindronui  have  been  described.  Without  enter- 
ing into  the  minute  pathology  of  these  varieties  we  may  be  satisfied  to 
divide  carcinomata  into  three  clinical  types :  1.  Primary  carcinoma.  2. 
Degenerated  papilloma.  3.  Secondary  carcinoma  (PL  I).  Of  the  last 
variety  nothing  need  be  said.  Of  the  other  two  the  former  occurs  as  an 
infiltration  of  the  vesical  wall.  It  is  a  sessile  tumor  projecting  more  or 
less  into  the  bladder  (Fig.  109),  Its  surface  is  f ungating,  often 
necrotic,  ulcerated,  and  covered  with  adherent  lime  salts.  Its  base  ex- 
tends deep  into  the  muscle  of  the  organ.     On  the  other  hand,  the  degen- 

*  Of  which  13  (9.2  per  cent)  occurred  after  three  years. 

^French  Urol  Ass'n,  vol.  ix.  Kim.  Soc.  Beige  d'Urol,  1909,  ix,  73. 
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erated  papilloma  (papillary  carcinouia)  luis  tio  very  fixed  cliaracter. 
It  may  appear  to  be  a  pure  jjapilloma  until  ilic  inicroscope  reveals  areas 
of  earciuomatovis  degenera- 
tion in  the  pedicle  (Figs. 
110,  111).  Ill  a  more  jul- 
vanced  stage  the  tumor  re- 
tains the  superficial  aspects 
of  a  iiapiHoma,  bnt  the  base, 
broad,  liard,  and  infiltrat- 
ing, is  clearlv  cancerons. 

Propagation.  ■ —  Papilloma 
is  apparently  propagated  on- 
ly by  contact  inoculation. 
Carcinoma  is  propagated  in 
three  wa_ys:  (a)  by  contact 
inoculation,  (h)  by  infiltra- 
tion of  the  surrounding  tis- 
sues, and  (c)  by  lymjiiuitic 
involvement. 

Contact  inoculation  oc- 
curs in  two  ways.  Either 
the  growth  appears  at  vari- 
ous   points    in    the    mucosa 

that  fall  against  each  other  when  the  viscus  is  em])ty,  (»r  relapse  after 
operation  occurs  in  the  su])ra])nbic  scar,  and  is  appareully  due  to  in- 
oculation at  the  time  of  oi)eration. 


H»^' 


Fig.  109. — Alvkoi,ak  (Iarcinoma  of  the 
Uladdeu. 


Fig.  110. — ViLi.OTTs  Cahcinoma. 
(.Vlbrirran.) 


Fig.  111. — LoBUT.ATED  Cakcinoma. 
(Albamui.) 


Lymphatic  involveuR'nt  caiTies  the  carcinoma  to  the  iliac  glands  and 
thence  to  the  lumbar  glands. 

A  broad  distinction  niav  be  laid  down  between  the  rapidity  of  dis- 
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semination  in  vesical  and  in  prostatic  growths.  The  former  (except 
sarcoma)  progress  slowly,  remain  for  years  confined  to  the  bladder,  and 
bnt  rarely  give  rise  to  metastatic  growths  of  any  clinical  importance. 
Pasteau  ^  has  shown  that  the  glands  along  the  iliac  vessels  are  enlarged 
in  43  per  cent  of  all  sessile  tumors  of  the  bladder  and  in  85  per  cent  of 
infiltrated"  tumors ;  but  the  infection  gets  little  farther  than  this :  the 
patient  dies  of  secondary  functional  and  inflammatory  disturbances  of 
the  urinary  organs.  Prostatic  growths,  on  the  contrary,  are  dissemi- 
nated throughout  the  pelvis  with  frightful  rapidity,  giving  rise  to  the 
carcinose  prostato-pelvienne  of  Guyon  (p.  560).  The  reason  for  this 
relatively  slow  dissemination  of  vesical  tumors  is  not  clear.  It  was 
originally  attributed  to  the  absence  of  lymphatics  from  the  bladder, 
later  to  their  fewness,  and  recently  to  the  presence  of  the  perivesical 
fibro-lipomatous  inflammation  which  commonly  occurs  as  a  barrier 
to  the  extension  of  a  neoplasm,  as  is  the  case  in  interstitial  cystitis. 
Though  these  theories  are  not  by  any  means  fully  explanatory,  the  fact 
that  Madder  neoplasms  grow  slowly  remains  true. 

Secondary  Lesions — Any  tumor  of  the  bladder  may  undergo  fatty, 
granular,  colloidal  (malignant),  or  calcareous  degeneration.  It  may 
also  become  inflamed,  ulcerated,  or  incrusted  with  salts  of  lime.  Per- 
foration of  the  bowel  and  of  the  peritoneum  are  exceptional. 

The  secondary  changes  in  the  urinary  organs  are  of  greater  im- 
portance. The  tumor  acts  in  very  much  the  same  way  as  a  hyper- 
trophied  prostate.  It  ofi^ers  a  point  of  least  resistance  for  the  origin  of 
cystitis,  and,  sooner  or  later,  it  obstructs  the  orifice  of  the  urethra  and 
interferes  with  the  contractions  of  the  bladder,  thus  setting  up  the  long 
train  of  secondary  phenomena  of  retention  with  infection,  cystitis,  pyelo- 
nephritis, etc.,  terminating  only  with  the  patient's  death. 

Other  Tumors. —  The  other  tumors  of  the  bladder  are  not  suffi- 
ciently frequent  to  require  more  than  a  summary  consideration. 

Sarcoma Round-celled,  spindle-celled,  mixed-celled,  lymphosar- 
coma, fibrosarcoma,  myosarcoma,  myxosarcoma,  alveolar,  giant-celled, 
telangiectatic,  and  chondrosarcoma  are  described.  The  tumor  usualh^ 
encroaches  but  little  on  the  cavity  of  the  bladder.  It  appears  either  as 
a  hard  sessile  growth  or  an  intramural  infiltration.  Its  surface  may  be 
smooth,  papillary,  or  ulcerated.^ 

Myxoma  (Polyp). — Pure  myxoma  is  exceedingly  rare.  The  groAvth 
is  usually  a  fibromyxoma  or  a  myxosarcoma.  The  surface  of  the  tumor 
is  lobular  and  smooth,  resembling  polypus  of  other  regions. 

Fibroma — Pure  fibroma  is  very  rare.  The  tumor  being  benign,  usu- 
ally small,  and  of  firm  texture,  passes  unnoticed  during  life,  unless,  as 

'  "  Etat  du  systome  lymphatique  dans  les  maladies  de  la  vessie  et  de  la  prostate," 
Paris,  1<S<)S,  pp.  4G,  52. 

^  J.  W.  Thomson  Walker,  Lancet,  December  31,  1904, 
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in  Qalion])Ian^s  ^  case,  it  grows  largo  enough  to  interfere  with  mic- 
turition. 

Myoma.- — Tliis  tumor  is  usually  henign,  may  be  intravesical,  inter- 
stitial, or  subserous,  and,  like  the  fibroma,  passes  unnoticed  unless  it 
interferes  with  the  mechanism  of  urination. 

Cysts. — Several  varieties  of  cysts  occur  in  cystitis.  They  have  no 
clinical  sigiiiticance.  Urachus  cysts  receive  special  consideration  at  the 
end  of  this  chapter.     Albarran  describes  a  cystadenoma. 

Dermoid  cysts  occasionally  occur  in  the  wall  of  the  bladder.  They 
are  diagnosed  only  when,  after  rupture,  hair  from  them  is  passed  in  the 
urine.     This  symptom,  pilimiction,  is  pathognomonic. 

Echinococcus  cysts  grow  in  the  pelvis  and  burst  into  the  bladder. 
They  very  rarely  develop  primarily  in  the  bladder  wall. 

Cystitis  Cystica — This  condition  consists  in  the  formation  of  mul- 
tiple cysts  on  the  surface  of  the  mucous  membrane,  apparently  as  a  re- 
sult of  prolonged  inflammation.  The  cysts  are  thin-walled,  filled  with 
a  clear  fluid,  and  often  involve  the  ureter  as  well  as  the  bladder.  They 
vary  from  minute  size  to  the  size  of  a  grape.  They  excite  no  symptoms. 
There  is  no  knowni  treatment  for  this  condition. 

Leukoplakia. — Leukoplakia,  or  epidemization  of  the  bladder,  results 
from  prolonged  chronic  inflammation.  It  is  extremely  rare,  occurs, 
as  a  rule,  in  isolated  spots,  but  may  involve  the  greater  part  of  the 
bladder.  In  histological  structure  the  leukoplakia  closely  resembles  nor- 
mal skin.  Exceptionally  it  undergoes  epitheliomatous  degeneration.  It 
may  be  removed  by  curettage  or  cauterization. 

SYMPTOMS 

Hemorrhage. — The  first,  the  last,  and  often  the  only  symptom  of  a 
tumor  of  the  bladder  is  hemorrhage.  In  general,  the  more  villous  the 
tumor  the  more  profuse  the  bleeding.  Hence,  with  such  tumors  as 
myoma  and  fibroma,  the  surface  of  which  is  often  covered  with  a  normal 
mucous  membrane,  there  may  be  no  hemorrhage  whatever. 

The  characteristic  hemorrhage  of  a  neoplasm,  whether  renal  or  ves- 
ical, begins  without  cause  or  warning,  continues  copious  and  painless, 
unaffected  by  rest,  diet,  or  medication,  and  ceases,  as  it  begins,  without 
ai)|)arent  rhyme  or  reason.  Its  cessation  may  leave  the  urine  entirely 
normal  and  the  patient  lulled  into  a  false  sense  of  security  by  wdiat  he 
considers  his  hap])y  escape  from  a  perilous  condition.  A  profuse  hem- 
orrhage of  this  character  is  almost  pathognomonic  of  neoplasm.  Yet 
bleeding  from  a  tumor  may  not  be  characteristic.     It  may  be  mild  and 

'  Guyon's  Annales,  1897,  xv,  839. 

2  Ramsay,  Phila.  Med.  Jour.,  1900,  vi,  43,  86. 
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coiihnuous,  associated  with  cystitis,  evoked  l)y  instrumentation,  or 
amenable  to  treatment.  It  may  not  be  the  initial  symptom.  In  short,  it 
may  assume  any  form.  But  to  be  characteristic  it  must  be  spontaneous, 
profuse,  unalterable,  and  unaccompanied  by  any  other  symptom. 

Usually  the  hemorrhage  grows  more  severe  and  recurs  more  fre- 
quently as  the  disease  progresses.  But  this  is  by  no  means  always  the 
case.  There  may  be  intervals  of  years  between  the  hemorrhages ;  indeed, 
Albarran  cites  a  few  cases  in  which  the  hemorrhage  stopped  entirely 
after  spontaneous  detachment  of  the  growth. 

Hemorrhage  from  neoplasm  of  the  bladder  may  be  excited  by  the 
introduction  of  any  instrument  (especially  a  metal  one)  into  that  organ, 
and  when  thus  produced  it  assumes  its  characteristics  of  profusion,  pain- 
lessness (except  for  the  passage  of  clots),  resistance  to  treatment,  and 
spontaneous  cessation. 

Pain  and  Dysuria. — These  symptoms  usually  appear  some  days, 
weeks,  or  months  i\i'tvv  the  first  hemorrhage.  Exceptionally,  pain  and 
dysuria  precede  the  bleeding.  This  is  alleged  to  occur  most  frequently 
in  sarcoma.  Pain  may  be  evoked  by  the  passage  of  clots ;  it  may  be  due 
to  cystitis,  to  obstruction  of  the  urethra,  or  to  the  infiltration  of  the 
bladder  muscle  by  the  tumor  itself.  Sharp,  lancinating  pains  also 
arise  spontaneously  from  malignant  gi'owths. 

Retention. — The  passage  of  urine  may  be  suddenly  arrested  by  a 
large  clot  or  by  the  tumor.  In  the  former  case,  a  few  moments  of  spasm 
and  straining  may  expel  the  clot ;  but  if  the  tumor  itself  obstructs  the 
internal  orifice  of  the  urethra,  the  condition  resembles  prostatic  hyper- 
trophy. All  the  familiar  forms  of  acute  and  chronic  retention,  with  or 
without  infection,  are  encountered.  The  sudden  shutting  off  of  the 
stream,  which  is  a  characteristic  symptom  of  stone,  may  be  due  to  tumor. 
Thus  Xitze  had  a  patient  whose  stream  would  be  suddenly  obstructed 
unless  he  urinated  while  lyiug  on  his  back.  Tumors  in  the  region  of 
the  ureteral  orifice  sometimes  obstruct  that  duct  partially  or  completely. 
On  the  whole,  however,  retention  is  an  unimportant  feature  of  the 
disease. 

Cystitis. — The  course  of  the  disease  is  commonly  divided  into  two 
stages:  (1)  before  infection,  (2)  after  infection.  Yet  there  may  be 
cystitis  before  the  first  symptom  of  tumor  ap]iears.  At  one  time  or 
another  inflammation  of  the  bladder  is  sure  to  occur.  The  tumor  itself 
is  a  point  of  least  resistance.  The  blood  from  it  is  an  excellent  culture 
medium.  Instruments  introduced  into  the  bladder  often  bring  infection 
with  them,  and  thus  in  one  way  or  another,  at  one  time  or  another,  cys- 
titis occurs.  When  once  the  tumor  has  become  inflamed  there  is  little 
hope  of  overcoming  the  inflammation  except  by  removing  it ;  and  if  this 
is  not  done  early  in  the  disease  the  inflannnation  persists,  spreads  to  the 
kidney,  and  is  largely  instrumental  in  the  patient's  final  taking  oflf. 
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The  symptoms  of  cystitis  due  to  tumor  of  the  bladder  are  often  most 
distressing.  The  dysuria  is  usually  severe,  and  small  quantities  of  foul 
urine  full  of  pus  and  blood  are  passed  with  infinite  pain  and  straining. 

Course  of  the  Disease. — Among  140  cases  collected  by  All)arrau 
the  first  symptom  was  hematuria  in  109  (78  per  cent),  dysuria  in  10  (7 
per  cent),  cystitis  in  5,  pollakiuria  in  5,  and  in  the  remainder,  various 
couibinations  of  hemorrhage  (in  10),  dysuria  (in  7),  cystitis  (in  2), 
retention  (in  2),  Hie  passage  of  shreds,  and  once  the  extrusion  of  the 
tumor  from  the  female  urethra. 

During  the  first  period  of  the  disease,  before  infection  occurs,  the 
sym])t()ms  are  mihl.  Tlui  dysuria  is  rarely  severe,  and,  were  it  not  for 
the  hemorrhages  that  occur  from  time  to  time,  the  patient  would  give 
little  thought  to  his  urinary  organs.  These  hemorrhages,  though  pro- 
fuse, rarely  cause  any  grave  anemia.  This  condition  ccmtinues  for 
months  or  years.  The  patient's  general  health  is  excellent,  and  if  he  is 
shy  he  may  bear  his  bleeding  in  silence  and  come  to  the  surgeon  only 
after  cystitis  has  set  in. 

When  cystitis  occurs  the  symptoms  promptly  become  more  aggra- 
vated, and  the  patient,  exhausted  by  the  loss  of  blood  and  distressed  by 
the  constant  spasm  of  his  bladder,  gi-ows  rapidly  weaker.  Albarran 
alleges  that  a  sudden  turn  from  the  simple  bleeding  of  papilloma  to  the 
lancinating  pains  and  rapid  cachexia  of  carcinoma  can  sometimes  be 
made  out.  I  confess  that  the  progress  of  carcinonui  has  seemed  to  me 
almost  as  slow  and  mild  as  that  of  papilloma.  I  have  several  times 
watched  patients  pass  years  of  comfort  with  a  typical  carcinoma  of  the 
base  of  the  bladder.  I  should  put  the  average  duration  of  life  with 
carcinonia  at  from  three  to  five  years.  A  papilloma  may  last  many 
years  before  it  degenerates — as  all  of  them  do  in  the  long  run — into  car- 
cinoma. 

Of  the  77  carcinomata  collected  by  Albarran,  18  were  not  diagiiosed 
until  aft(;r  they  had  existed  more  than  three  years.  While  the  same  was 
true  of  20  out  of  50  ])apillomata. 

The  Urine. — The  ajipeai-auce  of  the  urine  depends  u]x»u  whether 
cystitis  or  hemorrhage  is  present  at  the  time  of  examinaticm.  I>etween 
whiles  it  nuiy  be  entirely  normal,  or  there  nuiy  be  microscopical  and 
chemical  evidence  of  hemorrhage — viz.,  the  presence  of  red  blood  cells 
and  albumin.  When  cystitis  exists  there  is  commonly  some  hemorrhage 
as  well,  so  that  the  urine  contains  both  pus  and  blood. 

The  urine  may  also  be  searched  for  shreds  of  tumor  tissue.  These 
are  especially  common  with  papillomatous  gTowths.  They  sometimes 
are  as  large  as  a  pea,  resemble  blood  clots  in  appearance,  and  are  easily 
overlooked.  If  found,  they  confirm  the  diagnosis  of  tumor,  but  do  not 
denote  the  character  of  the  growth,  since  simple  papilla3  may  sprout 
from  almost  anv  tumor  of  the  bladder. 
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Casts  and  albiiiuin  from  the  kidney  may  appear  in  the  urine, 
whether  the  tumor  is  in  the  bladder  or  the  kidney. 

DIAGNOSIS 

The  suggestion  of  tumor  of  the  bladder  usually  comes  from  a  typical 
hemorrhage.  Such  a  hemorrhage  may,  however,  be  caused  by  a  neo- 
plasm of  the  kidney,  or  it  may  be  a  spontaneous  renal  hemorrhage  of 
obscure  origin.  There  are  several  fine  points  of  distinction  bet\veen  a 
renal  and  a  vesical  hemorrhage,  as  given  in  the  following  table,  but  the 
best  criterion  is  the  cystoscope : 


Differential  Table  of  Hematuria 


Tubercle. 

Stone. 

Bladder  Tumor. 

Kidney. 

1.  Slight  and  remittent  at 

first. 
2                               

Same. 

Profuse  and  in- 
termittent. 
Clots  large. 
Little  affected. 

Same. 

No  pain  at  first, 
unless    from 
clots. 

Infrequent. 

Clots  vermiform  if  any. 

3.  Little    affected    by    ex- 

ercise. 

4.  May  be  produced  by  in- 

strumentation. 

5.  Associated  with  charac- 

teristic pain. 

6.  Terminal          hematuria 

common. 

Brought  on  by 

exercise. 
Same. 

Same. 
Common. 

Unaffected. 
May  be  colic. 

Never. 

The  color  of  the  blood  is  determined  by  the  freshness  and  intensity 
of  the  hemorrhage,  not  by  its  source. 

Cystoscopy — Of  all  the  instrumental  manipulations  employed  in  the 
diagnosis  of  tumors  of  the  bladder,  cystoscopy  stands  first,  for  it  alone 
indicates  the  presence,  the  nature — as  far  as  that  can  be  determined — 
the  location,  and  the  number  of  tumors.  The  last  point  is  especially  im- 
portant. Many  small  villous  tumors,  which  nuiy  be  distinctly  seen 
floating  in  the  urine  (PI.  I),  are  almost  undiscoverable  when  the 
bladder  is  opened  and  a  digital  or  a  visual  examination  made  of  its 
empty  cavity.  Unless,  therefore,  the  exact  location  of  every  villous 
papilla  is  definitely  determined  by  cystoscopy  previous  to  operation, 
some  one  of  them  may  be  overlooked.  The  relapse  which  inevitably 
results  from  such  an  oversight  exposes  the  patient  to  renewed  danger  of 
carcinomatous  change  as  well  as  to  the  inconvenience  of  a  second  op- 
eration. 

There  are  only  two  contra-indications  to  cystoscopy.  Hemorrhage 
may  be  so  free  as  to  make  it  imjwssiblc  to  gain  any  accurate  data,  even 
with  the  irrigating  cystoscope,  or  the  bladder  may  be  so  irritable  as  to 
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frustrate  the  operation.  In  the  former  case  a  few  days'  delay,  in  the 
latter  a  general  anesthetic,  make  tl>e  cystoscojn-  jjracticable. 

An  irrigating  eystoseope  is  essential  for  good  work. 

In  examining  the  bladder  for  tumor  two  things  must  be  borne  in 
mind:  First,  the  tumor  (if  there  is  one)  will  be  found,  in  almost  every 
case,  near  the  orifice  of  one  or  the  other  ureter  or  of  the  urethra;  second, 
the  tumors  are  multiple  in  a  fair  proportion  of  cases,  and  a  complete 
cystoscopy  should  include  a  minute  inspection  of  every  portion  of  the 
bladder.  Such  an  inspection  requires  the  use  of  a  dircn-t  as  well  as  a 
l)rismatic  telescope. 

The  characteristics  of  the  different  tumors,  as  seen  by  eystoseope 
or  during  operation,  have  already  been  described. 

Recto-abdominal  Palpation — Bimanual  examination,  with  the  patient 
in  the  dorsal  or  the  knee-cheat  position,  often  affords  valuable  informa- 
tion about  the  nature  of  the  growth.  A  papilloma  or  a  small  hard  tumor 
cannot  be  felt,  but  any  considerable  infiltration  of  the  base  of  the  blad- 
der is  readily  distinguished.  Such  an  infiltration  is  definite  evidence 
of  the  maligiiant  character  of  the  growth,  and  indicates  that  extensive 
resection  of  the  bladder  will  l)e  required  in  its  removal. 

In  making  this  examination  the  prostate  gland  should  be  delineated 
by  the  finger  in  order  that  a  growth  in  the  bladder  wall  uiay  be  clearly 
distinguished  from  one  in  the  prostate. 

The  Stone-searcher.  —  When  cystoscopy  is  impossible  Thompson's 
searcher  may  be  depended  upon  to  give  some  evidence  of  the  presence 
and  nature  of  the  growth.  A  large,  hard  tumor  may  be  distinctly  felt 
by  this  instrument,  a  villous  growth  will  be  made  to  bleed  freely  by  its 
contact,  and  any  considerable  area  of  infiltration  is  distinguished  by  its 
rough,  unyielding  character. 

Cystotomy.- — Exploratory  cystotomy  should  l)e  performed  above  the 
pubes,  not  in  the  perineum,  and  the  operation,  like  an  exploratory  ab- 
dominal section,  should  be  ])erformed  for  the  purpose  of  removing  the 
growth,  if  any  is  found,  rather  than  for  mere  diagnosis. 

Differential  Diagnosis. — It  is  often  impossible  to  distinguish  be- 
tween a  benign  and  a  uialignant  papilloma  of  the  bladder.  In  general, 
infiltration  of  the  bladder  wall,  solidity  of  structure,  and  a  duration  of 
more  than  two  or  three  years  may  be  looked  upon  as  suggestive  of  malig- 
nancy. On  the  other  hand,  villosity,  pedunculation,  and  a  short  history 
favor  benignity. 

The  distinction  between  neoplasm,  on  the  one  hand,  and  stone,  peri- 
cystitis, and  hypertro]:)hy  of  the  prostate,  simple  or  malignant,  on  the 
other,  is  made  by  the  eystoseope  and  recto-abdonnnal  touch,  as  described 
above. 
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TREATMENT 

Palliative  Treatment. —  If  there  is  any  possibility  that  the  tumor 
is  a  papiHoma,  palliative  treatment  is  entirely  inappropriate.  The  tumor 
should  be  dealt  with  surgically  and  at  once.  The  patient  must  be  en- 
couraged to  submit  to  immediate  operation  on  the  ground  that  delay  may 
prove  fatal.  Yet,  before  undertaking  operation,  it  may  be  necessary, 
even  in  these  cases,  to  check  hemorrhage  or  to  alleviate  cystitis. 

The  Treatment  of  Hemorrhage. — It  is  customary,  wlien  the  patient  is 
bleeding  freely  from  a  tumor  of  the  bladder,  to  put  him  to  bed  and  to 
restrict  his  diet.  I  am  not  sure  that  either  measure  is  particularly  effi- 
cacious ;  but  I  am  sure  that  beyond  this  we  tread  on  uncertain  ground. 
The  internal  administration  of  the  fluid  extract  of  senecio  aureus,  in 
2  c.c.  doses  three  times  a  day,  has  given  Dr.  Chetwood  veiy  fortunate 
results.  Oil  of  turpentine,  so  efficacious  in  kidney  hemorrhage,  has  no 
certain  value  here,  nor  do  I  put  any  faith  in  other  astringents  admin- 
istered by  the  mouth.  I  have  employed  saturated  solutions  of  gelatin 
with  the  idea  of  increasing  the  coagulability  of  the  blood  with  no  suc- 
cess. Local  measures  are  equally  unreliable.  Silver  nitrate  is  praised 
by  Thompson,  and  it  certainly  has  a  temporary  hemostatic  effect.  Alum, 
in  the  form  of  Squibb's  Surgical  Powder,  is  the  best  application  I  know 
(heaping  teaspoonful  suspended  in  500  c.c.  of  hot  water). 

Solutions  of  the  suprarenal  extract  are  somewhat  irritating  and  pro- 
duce only  the  most  ephemeral  results.  A  hot  solution  of  gelatin  seemed 
to  do  good  at  my  hands  in  one  case.  Antipyrin  has  been  praised.  But, 
as  a  matter  of  fact,  one  of  the  features  of  the  bleeding  is  its  defiance  of 
all  medication.    A  desj^erate  hemorrhage  requires  cystotomy. 

The  evacuation  of  clots  may  cause  trouble.  They  are  best  evacuated 
by  a  large  woven  catheter;  a  Bigelow  evacuator  is  even  better  if  the 
growth  is  not  at  the  neck  of  the  bladder.  Through  this  instrument  very 
hot  (115°)  salt  or  alum  solution  is  injected  repeatedly.  If  a  clot  ob- 
structs the  eye  of  the  instrument  it  is  draA\Ti  out  by  aspiration.  The 
bladder  is  thus  emptied  by  repeated  irrigations  and  aspirations.  I  do 
not  care  to  use  hydrogen  peroxid  in  the  bladder.  It  is  irritating,  the 
passage  of  the  bubbles  causes  considerable  spasm,  and  it  is  but  little 
more  efficient  in  disintegrating  clots  than  is  the  hot  alum  solution. 

The  Treatment  of  Cystitis — As  in  hypertrophy  of  the  prostate,  so  in 
neoplasm  of  the  bladder,  the  best  way  to  treat  cystitis  is  to  prevent  it. 
The  prophylactic  measures  are  the  same  in  either  case — viz.,  urinary 
antisepsis,  and,  if  necessary,  systematic  cathetcuization.  There  is  this 
difference,  however,  that  if  the  neoplasm  is  at  the  neck  of  the  bladder, 
the  passage  of  the  instrument  may  do  more  harm  than  the  evacuation 
does  good.  In  this  event  the  bladder  is  best  let  alone.  The  cure  of  an 
existing  cystitis  is  quite  as  arduous  a  task  as  the  checking  of  a  hemor- 
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rhage.  Any  local  medication  excites  the  bleeding,  -vvliile  general  treat- 
ment is  of  as  little  use  here  as  iu  any  other  form  of  cystitis.  The  only 
course  to  follow  is  to  administci-  whatever  general  treatment  seems  to 
suit  the  patient  best  and  to  use  as  much  local  treatment  as  circumstances 
permit.  As  a  matter  of  fact,  the  unendurable  dysuria  of  cystitis  forms 
one  of  the  chief  indications  for  yaUiattve  cysloslomy.  1  have  been 
forced  to  this  exj^dient  a  nnmber  of  times,  and  have  always  found 
it  most  serviceable.  Simultaneous  scraping  and  cauterization  of  the 
growth  uuiy  be  of  nuiterial  aid  in  ameliorating  the  sym])ti)ms. 

If  the  pain  recnrs  after  cystostomy,  double  nephrt)st()my,  followed  by 
cystectomy,  is  the  only  way  to  relieve  it.  But  the  patient  is  usually  too 
far  gone  for  this. 

Operative  Treatment. — Palliative  suprapiihic  cystosfomy  is  the 
operation  suited  to  all  desperate  and  incurable  cases.  Even  though  no 
pretence  is  made  at  eradicating  the  disease  the  patient's  life  is  pro- 
longed by  the  very  fact  that  he  is  relieved  of  his  worst  symptoms.  I 
have  recently  had  under  my  care  a  striking  example  of  the  value  of  this 
operation.  Before  operation  the  patient  weighed  120  pounds,  and  was 
tortured  day  and  night  by  incessant  straining.  Within  nine  months 
after  operation  he  gained  43  pounds,  although  the  tumor,  which  was 
only  curetted,  was  a  typical  villous  carcinoma.  A  year  after  the  oper- 
ation he  died. 

The  radical  operatio7is  employed  for  tumor  of  the  bladder  may  be 
reduced  to  four  types : 

1.  Intravesical  excision. 

2.  Excision  after  cystotomy. 

3.  Resection  of  the  bladder. 

4.  Extir])ation  of  the  bladder. 

1.  Intravesical  Excision. — This  is  applicable  only  to  small  papil- 
lomata.  Nitze  claimed  admirable  results  with  his  instrument  (80  cases; 
no  operative  deaths;  7  recurrences),  but  seems  not  to  have  followed  his 
cases  very  long.  With  our  present  armamentarium  no  other  operator 
has  achieved  any  notable  success,  for  it  is  difhcult,  if  not  impossible, 
adequately  to  caut(n-ize  the  base  of  the  tumor  after  it  has  been  snared 
or  torn  away  by  the  ojierating  cystoscope. 

2.  Excision  after  Cystotomy — This  and  the  other  o])erations  about  to 
be  described  are  all  performed  through  a  supi-apubic  incision. 

Simple  excision  is  suitable  only  for  ])eduu(*ulated  ]>a])illomata.  In 
removing  the  tumor  the  utmost  care  must  be  taken  not  to  bnndc  olf  frag- 
ments that  may  infect  tlie  wound.     The  base  must  be  well  cauterized. 

3.  Resection  of  the  Bladder. — Resection  of  that  part  of  the  bladder 
wall  surrounding  a  tumor  is  essential  in  the  removal  of  every  sessile  or 
infiltrating  growth  of  the  bladder  (except  the  myonuita),  whether  it  is 
frankly  malignant  or  not     A  section  of  the  whole  thickness  of  this 
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muscle  must  be  excised,  including  an  area  of  a})})arently  normal  tissue  2 
cm.  beyond  tlie  limit  of  induration. 

If  tbe  tumor  lies  on  the  upper  or  the  lateral  wall  of  the  bladder  the 
operation  is  comparatively  simple.  Peritoneum  is  stripped  away  if  pos- 
sible, the  requisite  section  removed,  and  the  gap  sutured  with  two  layers 
of  catgut,  the  one  buried  for  the  muscle,  the  other  for  the  mucous  mem- 
brane. If  the  tumor  is  conveniently  situated,  the  suture  may  be  reen- 
forced  by  a  layer  of  subperitoneal  Lembert  stitches. 

If  the  peritoneum  is  adherent  to  the  bladder  it  may  be  more  con- 
venient, after  irrigating  the  viscus  thoroughly  and  packing  it  with  iodo- 
form gauze,  to  6i3en  the  peritoneum  boldly  and  excise  the  section  of  the 
bladder  from  without. 

Unfortunately,  the  gi-eat  majority  of  vesical  tumors  spring  from 
the  base  of  the  bladder,  from  that  portion  of  the  organ,  namely,  which 
is  least  accessible,  and  where  free  removal  of  the  growth  is  impeded  by 
the  presence  of  the  ureters,  the  prostate,  and  the  urethra. 

Resection  of  this  region  (with  uretero-vesico-neostomy,  if  necessary) 
is  so  difficult  an  operation  that  total  cystectomy  is  usually  preferable. 

4.  Extirpation  of  the  Bladder. — Total  extirpation  of  the  bladder  is  a 
most  formidable  operation. 

Watson  has  collected  38  cases,  with  19  immediate  deaths,  8  later 
deaths,  and  only  6  known  survivors  at  the  end  of  a  year,  only  2  of  whom 
had  been  followed  more  than  two  years  (Pawlik,  fifteen  years ;  Hogge, 
four  years). 

With  double  preliminary  nephrostomy  the  operation  is  much  sim- 
plified, and  the  operative  mortality  should  thereby  be  much  reduced. 
Whether  this  will  make  any  difference  in  the  ultimate  results  remains 
to  be  seen. 

After-Treatment. — It  has  been  repeatedly  reported  of  late  that 
irrigation  of  the  bladder  with  5-per-cent  resorcin  solution  diminishes 
the  tendency  to  recurrence  of  papilloma.  W^hether  time  will  verify  the 
assertion  remains  to  be  seen;  but  it  seems  wise  to  add  to  the  usual  post- 
operative treatment  a  course  of  vesical  irrigations  with  this  solution 
once  a  week  for  at  least  a  year.  It  is,  of  course,  essential  that  cystos- 
copy should  be  performed  once  or  twice  a  year  for  at  least  three  years 
after  operation,  in  order  to  note  possible  recurrence. 
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,    MALIGNANT    NEOPLASMS    OF    THE    PROSTATE 

Malignant  disease  of  the  })rostate  is  almost  always  primary.  Ex- 
tension of  a  vesical  cancer  to  the  prostate  is  extremely  rare,  while  exten- 
sion of  a  prostatic  growth  to  the  bladder  is  very  connnon.  Sarcoma 
occurs  in  youth,  carcinoma  in  old  age.  Either  form  is  rare,  although 
such  statistics  as  Tauchon's,  which  show,  among  8,289  cases  of  cancer, 
only  5  cases  affecting  the  prostate,  certainly  underestimate  the  fre- 
quency of  the  disease. 

Sarcoma  is  far  rarer  than  carcinoma. 

Sarcoma.  —  Powers  ^  has  collected  31  cases,  of  which  14  were  small 
round-celled  or  "  mixed  "  growths.  Of  the  31,  15  occurred  in  children 
less  than  eight  years  of  age  (three  of  these  in  infants  less  than  a  year 
old),  8  between  the  ages  of  fifteen  and  twenty-five,  and  G  between  the 
ages  of  fifty  and  seventy. 

The  diagnosis  is  at  times  easy,  at  times  difficult.  A  rapidly  growing 
tumor  of  the  ])rostatc  in  a  child  or  youth  is  probably  a  sarcoma.  So,  as 
well,  is  a  rapidly  growing,  soft,  balloon-like  prostatic  tumor  in  an  adult. 
Pain  is  generally  marked  and  is  referred  to  the  ])ubes,  perinemn,  and  rec- 
tum. Urinaiy  urgency  is  not  generally  present  in  the  early  stages.  As  in 
the  case  which  forms  the  subject  of  this  paper,  an  enormous  growth  may 
be  unaccompanied  by  residual  urine. 

Prognosis  in  these  cases  is  necessarily  bad.  In  each  of  the  authentic 
cases  submitted  to  analysis  by  the  writer  either  (a)  the  disease  went  on  to 
a  fatal  termination,  or  (h)  the  patient  succumbed  to  operation  or  (c)  to 
relapse  after  operation,  or  (d)  the  case  was  reported  simply  as  an  operative 
recovery.     (Powers.) 

Carcinoma. — Carcinoma  occurs  almost  exclusively  after  the  age 
of  fifty. 

Pathology. — The  tumor  is  either  medullary  or  adeno-carcinoma. 
Since  Albarran  and  Halle  ^  found  carcinoma  14  times  in  100  specimens 

*  Annals  of  Surg.,  January,  1908.  ^  Guyon's  Annales,  1900,  xviii,  113,  225. 
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thai  had  hfcii  rciiKivod  as  siiii])k'  hvjK'rtrojjhv,  it  has  come  to  be  recog- 
nized that  about  10  per  cent  of  the  j)atients  who  seek  relief  for  pros- 
tatism have  either : 

1.  Beuign  hypertrophv  in  the  midst  of  which,  after  prostatectomy, 
small  inclusions  of  carcinoma  are  found,  or 

2.  Carcinoma  without  hypertrophy. 

The  former,  of  course,  give  no  symptoms  (of  carcinoma),  and  are 
usually  cured  by  prostatectomy.  The  latter  type  is  meant  in  the  subse- 
quent paragraphs. 

Extension  takes  place  at  first  toward  the  bladder.  The  neoplasm 
breaks  through  the  prostatic  capsule  at  its  base  and  extends  up  along  the 
base  of  the  bladder  and  the  seminal  vesicles.  Then  occur  ulceration  of 
the  bladder  and  urethra,  and  finally  massive  involvement  of  all  the  ad- 
joining region  (prostato-pelvic  carcinosis)  and  extension  forward  into 
the  membranous  urethra.  Young  found  glandular  involvement  in  only 
15  out  of  40  cases. 

Xeoplasms  of  the  prostate  may  run  their  whole  course,  extending  to 
the  neighboring  organs,  causing  metastases  and  death  without  involving 
the  entire  gland,  though  it  is  more  common  for  the  gland  to  be  entirely 
involved  early  in  the  disease.  Bone  metastases  are  especially  common. 
Von  Frisch  mentions  von  Recklinghausen's  5  cases  of  insignificant  pri- 
mary prostatic  cancer  with  extensive  secondary  bone  involvement. 

Symptoms — Unfortunately,  cancer  of  the  prostate  is  rarely  recog- 
nized until  the  disease  is  well  advanced.  Indeed,  von  Recklinghausen's 
cases  show  that  the  primary  prostatic  disease  may  be  overlooked  even  at 
a  time  when  the  secondary  growths  have  assumed  alarming  proportions. 
Two  other  facts  tend  to  confuse  the  diagnosis.  In  the  first  place,  the 
prostatic  carcinoma  occurs  late  in  life,  and  at  first  causes  slight  symp- 
toms which  the  patient  refers  to  advancing  age  or  to  hypertrophy  of  the 
prostate,  if  he  possesses  the  dangerous  "  little  knowledge,"  and  which 
may  deceive  even  the  surgeon.  In  the  second  place,  the  progress  of  the 
growth,  though  slow  up  to  the  time  it  breaks  through  the  prostatic  cap- 
sule, is  nothing  less  than  furious  thereafter.  Before  the  patient  realizes 
he  is  sick  the  growth  fairly  fills  the  pelvis.  It  is  this  characteristic  that 
has  earned  for  the  disease  Guyon's  title  of  carcinose  prostato-pelvienne. 

The  disease  commonly  causes  only  insignificant  discomfort  until  it 
breaks  through  the  prostatic  capsule.  The  first  symptom  is  usually  jxiin. 
This  pain  is  often  neuralgic  in  ty])e.  It  may  or  may  not  be  intermittent 
and  be  increased  by  urination  and  defecation,  but  it  is  usually  constant. 
It  is  concentrated  in  tlie  perineum  or  the  rectum,  and  thence  radiates 
to  the  genitals,  the  hypogastrium,  and  tlu^  loins,  in  which  last  place  it 
may  be  especially  severe.  It  also  causes  reflex  sciatica,  and  bilateral 
sciatica  is  especially  suggestive  of  cancer  of  the  prostate. 

Slight  hemafuria^  either  at  the  beginning  or  at  the  end  of  urination, 


.MALKiNANT   NEOPLASMS   OF  THE   I'llOSTATE  561 

occurs  ill  one  ([iiartcr  of  llic  cases.  In  the  later  stages  of  the  disease, 
when  urethra  and  bladdiM-  are  both  the  seat  of  malignant  ulcerations, 
co]iious  hematuria  is  connnon.  OhstnictivG  and  inflammatory  symp- 
loms  are  ([uite  those  of  hypertrophy  of  the  prostat(! ;  and  toward  the  end 
constant  straining  urination,  with  foul  bloody  urine,  is  the  most  dis- 
tressing syni])tom.  Edema  of  the  extremities  and  genitals  and  can- 
cerous cachexia  are  encountered  in  the  terminal  stages  of  the  dis- 
ease. 

The  growth  commonly  progresses  with  the  greatest  rapidity,  and  the 
jiatient  usually  dies  within  a  year  of  the  first  a])pearance  of  symptoms. 
But  exceptionally  the  new  gi'owth  remains  stationary  or  progresses  but 
slowly  for  many  months.  Fenwick  ^  makes  a  special  class  of  these  and 
com})ares  them  Avitli  mammary  scirrhus.  They  may  last  for  as  long  as 
three  years. 

Diagnosis — The  symptoms  suggestive  of  cancer  of  the  ])rostate  are 
encountered  only  when  the  disease  is  sufficiently  advanced  to  be  distin- 
guished by  rectal  examination,  and  upon  this  the  diagnosis  rests.  In  a 
pronounced  case  the  cachectic  condition,  the  dysuria,  the  foul,  bloody 
urine,  and  the  enlarged  inguinal  glands  only  require  a  cursory  rectal 
examination  to  coniirm  the  diagnosis.  The  finger,  as  soon  as  it  passes 
the  internal  si)hincter,  abuts  upon  an  enormous  hard  nodular  tumor  on 
the  anterior  rectal  wall.     Perhaps  the  rectum  itself  is  ulcerated. 

But  in  the  beginning  cases  the  diagnosis  may  be  no  easy  matter. 
The  growth,  as  felt  from  the  rectum,  assumes  one  of  two  forms :  it  is 
either  a  circnmscribed  nodule  in  one  of  the  lateral  lobes,  remarkably 
hard,  although  not  necessarily  prominent,  or  it  is  a  less  hard,  irregular 
infiltration  of  the  whole  gland,  which  cannot  be  distinguished  from 
simple  hypertrophy,  except,  perhaps,  by  the  characteristic  pain,  until  it 
has  attained  an  ominous  size,  given  rise  to  secondary  glandular  enlarge- 
ments in  the  groin  and  along  the  iliac  vessels,  and  begun  to  invade  the 
bladder  and  the  periprostatic  tissues. 

The  differential  diagnosis  between  carcinoma  and  hypertrophy  is 
often  impossible  in  the  earlier  stages  of  the  disease  (p.  304).  Cancer  of 
the  base  of  the  bladder  may  be  distinguished  from  cancer  of  the  prostate 
by  delineating  the  normal  prostate  below  the  vesical  growth,  by  observa- 
tion of  the  urethral  length,  which  is  not  increased  unless  the  cancer  is 
prostatic,  and  by  cystoscopy,  which  shows  an  intravesical  growth,  but 
may  fail  to  make  out  a  prostatic  one. 

Treatment — In  order  to  remove  carcinoma  that  has  reached  a  suffi- 
cient size  to  be  diagnosed  outside  the  laboratory,  the  whole  prostate  must 
be  excised,  with  its  capsule  and  the  bladder  neck.  This  leaves  the  pa- 
tient completely  incontinent  and,  until  it  shall  be  proven  to  give  better 

>  Edinb.  Med.  Jour.,  1899,  vi,  16. 
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eiul  results  than  one  would  expect,  may  be  considered  of  doubtful  ex- 
pediency. 

Palliative  treatment  is  almost  equally  futile.  In  the  early  stages, 
sedatives,  tonics,  and  the  catheter  (if  there  is  retention)  may  relieve  the 
symptoms  somcAvhat.  Later,  opium,  suprapubic  cystotomy,  as  for  can- 
cer of  the  bladder,  and  colostomy,  as  soon  as  the  rectum  becomes  ulcer- 
ated or  obstructed^  are  the  chief  elements  of  palliative  treatment. 

NEOPLASMS    OF    THE    URETHRA 

Although  any  urethral  neoplasm  may  occur  in  a  virgin  urethra,  the 
neoplasms  that  occur  in  the  male  are  found  almost  exclusively  in  pa- 
tients who  have  had  gonorrhea,  and  the  papillomata  are  almost  exclu- 
sively a  feature  of  chronic  gonorrheal  urethritis. 

The  following  varieties  will  be  described : 
Papilloma. 
Angioma. 
Fibroma. 
Cysts. 
Carcinoma, 
Sarcoma. 

Angioma  and  sarcoma  are  usually  met  with  in  the  female  urethra. 
The  other  varieties  of  tumor  are  found  almost  exclusively  in  the  male. 

Papilloma. — Papilloma  of  the  urethra  has  quite  the  same  char- 
acteristics as  the  so-called  venereal  wart  that  occurs  upon  the  external 
genitals.  Papillomata  occur  almost  exclusively  about  the  meatus,  where 
they  are  fairly  common ;  but  quite  a  number  of  cases  have  been  observed 
deeper  down  the  urethra,  as  far  as  the  bulb.  They  are  usually  multiple 
and  are  most  common  uj)on  the  floor  of  the  urethra.  They  appear 
through  the  urethroscojDe  as  pointed,  warty  growths  which  bleed  very 
readily.  Their  removal  is  aecom])lished  by  inserting  the  urethroscopic 
tube  up  to  the  mass  of  tumors,  so  that  they  project  almost  into  its  lumen. 
A  thick  swab  of  cotton  upon  a  probe  is  then  introduced  and  violently 
rubbed  to  and  fro,  scraping  otf  the  papillary  gi'owths.  The  immediate 
hemorrhage  is  profuse,  but  is  readily  checked  by  pressure.  The  remain- 
ing fragments  may  be  removed  by  the  urethral  curette,  and  recurrence 
may  be  prevented  by  touching  their  bases  with  saturated  alcoholic  solu- 
tion of  salicylic  acid  twice  a  week  until  all  tendency  to  growth  has  dis- 
appeared. 

Angioma. — Angioma  of  the  female  urethra,  commonly  sjxiken  of  as 
vascular  polyp  or  urethral  caruncle,  appears  close  to  the  external  meatus, 
usually  on  the  floor  of  the  urethra.  The  growth  is  common  at  middle 
life,  though  Geraldes   (Mark  ^)   has  reported  a  case  in  a  child  three 

*  Trans.  Am.  Urolog.  Assoc,  1908,  vol.  ii. 
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years  of  age.  This  tiiinor  is  exquisitely  sensitive  and  causes  agonizing 
pain  on  urination,  which,  combined  with  insistent  infrequency  of  uri- 
nation, may  almost  drive  the  patient  insane.  Tt  may  be  cured  by  ex- 
cision or  by  destruction  with  the  thermo-cautery. 

A  few  instances  of  similar  growths  have  been  reported  in  the  navic- 
ular f(tssa  of  the  male  urethra. 

Fibroma. — Fibronuita  are  very  rare  and  are  usually  mixed  growths 
— fibromyxomata  or  til)romyomata.  They  occur  singly,  usually  in  the 
bidb,  but  may  involve  the  prostatic  urethra.  They  are  extremely  rare 
in  the  female.  Through  the  urethroscope  they  appear  as  smooth,  mi- 
nute tumors  with  a  distinct  pedicle. 

Certain  wormlike  polypi  are  difficult  to  see,  since  they  lie  within  the 
folds.  Mark  suggests  that  they  are  more  readily  seen  with  air  intlation. 
They  may  be  removed  by  the  curette. 

Cysts. — Minute  cysts  of  the  urethral  glands  are  sometimes  seen  in 
cases  of  chronic  urethritis.  Cyst  of  the  prostatic  utricle  is  a  rare  au- 
topsy finding  in  infants. 

Carcinoma. — Though  the  urethra  may  be  invaded  by  carcinoma  of 
the  gians  penis  or  of  the  jjrostate,  primary  urethral  carcinouui  is  ex- 
tremely rare.     It  occurs  in  two  types,  each  an  infiltration. 

One  type  is  reddish  and  warty ;  the  other  white,  presenting  the  as- 
pects of  a  warty  leukoplakia  of  the  tongue.  The  striking  characteristic 
of  the  growth  is  its  hardness  when  the  attempt  is  made  to  curette  it. 
This  characteristic  estal)lishes  the  diagnosis.  In  the  few  reported  cases 
the  only  treatment  attem})tcd  has  been  excision. 

Mark  states  that,  of  21  microscopically  confirmed  cases,  all  rccui-red 
within  one  year,  exce])ting  one  of  Oberlaender's,  which  had  no  recur- 
rence twenty-one  months  after  a  resecticm,  and  Carcey's,  which  showed 
no  recun-euce  ten  months  after  a  total  emasculation. 

Dr.  Abbey  is  at  present  treating  a  case  for  me  by  ajiplications  of 
radium,  and  the  tumor  seems  to  be  gradually  disapjxjaring. 

Sarcoma. — Sarconui  occurs  usually  in  the  fenuile  urethra.  Eight 
cases  of  fibrosarcoma  and  one  of  melano-sarcoma  have  been  reported. 
They  grow  rapidly,  and  none  of  them  have  been  cured. 


CHAPTEE    LIII 

INJIJKIES    TO    THE    KIDNEY    AND    UKETER— ANEURYSM    OF 
THE    RENAL   ARTERY 

SUBPARIETAL    INJURIES— RUPTURE 

The  subparietal  injuries  of  the  kidney  are  often  classified  as  con- 
tusions and  ruptures ;  but,  inasmuch  as  with  every  rupture  there  is 
contusion,  and  with  almost  every  contusion  at  least  a  partial  rupture, 
while  clinically  contusion  and  rupture  exhibit  the  same  symptoms  and 
demand  the  same  treatment,  they  need  not  be  distinguished. 

Subparietal  injury  of  the  kidney,  though  more  frequent  than  any 
other  form  of  renal  trauma,  is  rare.  Among  13,455  autopsies  there  oc- 
curred only  31  instances  of  ruptured  kidney  (Morris  and  Herzog^). 
Gliterbock,-  however,  encountered  36  ruptured  kidneys  among  925 
autopsies,  and  9  such  cases  among  9,500  patients  admitted  to  St. 
George's  Hospital.  Among  198  cases  collected  by  TufSer,  136  occurred 
in  adult  men,  and  in  only  2  were  both  kidneys  injured.  Two  hundred 
and  eighty-one  of  Klister's  306  cases  were  males.  Of  272  in  which  the 
particulars  are  stated,  142  occurred  on  the  right  and  118  on  the  left  side, 
12  being  bilateral  (Morris). 

The  kidneys  may  be  contused  by  a  variety  of  accidents,  such  as 
kicks,  buffer  accidents,  falls,  and  even  simple  muscular  effort.  The 
lower  ribs  may  be  broken  and  driven  into  the  organ,  and  many  of  the 
accidents  are  explicable  only  on  the  theory  that  the  kidney  is  burst 
either  by  the  impact  of  the  floating  ribs  compressing  it  against  the  spine 
(Morris)  or  by  increased  intrarenal  tension  (Kiister). 

Pathology 

Subcapsular  Hemorrhage. — Morris  relates  two  instances  of  ex- 
travasation of  bk)od  under  the  fibrous  capsule  of  the  kidney,  caused  by 
slight  muscular  exertion  and  producing  severe  pain,  (\ilculus  was  sus- 
pected, l)ut  n('])lir()t()iiiy  revealed  only  a  subcapsular  hematoma,  the  evac- 

'  Morris,  op.  cit. 

^  "Die  chinirgischcn  Krankhciten  der  Harnorgane,"  Leipzig  u.  Wien,  1S9S,  iv,  900. 
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nation  of  wliicli  ctlcctcd  a  cure,  lie  believes  lliat  this  form  of  ni|itui-e  is 
not  iniconinion,  and  that  th(^  (*()nij)r('ssi()n  of  the  parenehviiia,  ])erha|)s  in- 
creased by  repeated  small  ]ienu)rrhai;cs,  explains  tlit;  irregular  and  pro- 
tracted course  of  the  syni|iloiiis  in  sonit^  eases,  until  nltiniately  the 
capsule  gives  way,  the  hlood  and  disorganized  parenehyuia  escape  into 
the  perirenal  space,  and  this  late  hematoma  demands  operation  which 
reveals  a  disorganized  kidney.  Sncli  cases  arc  usually  classified  as  sub- 
capsular lacci'afiuHs  of  Uic  l-idiici/  suJ)slanc('. 

Laceration  of  the  Parenchyma. — The  kidney  substance  may  be 
lacerated  in  any  direction  and  to  any  extent  (Fig.  11::^).  Portions  of 
the  organ  may  be  lopped  off,  or  the  whole  kidney  may  be.  reduced  to  a 
pnlp  or  torn  away  from  its  vessels  and 
nreter.  If  the  capsnle  and  ureter  re- 
main intact  the  primary  reaction  is  of- 
ten slight;  but  usually  both  are  torn, 
and  as  a  result  blood  and  urine  are 
innnediately  poured  into  the  perirenal 
space,  at  first  distending  it  and  forming 
a  tumor  in  the  loin,  and  later  escaping 
from  the  orifice  at  the  lower  part  of  the 
jjerirenal  fascia  (or  through  any  tear  in 
it)  to  form  a  more  or  less  generalized 
subperitoneal  infiltration.  This  extra- 
vasation of  blood  and  urine  is  more  or 
less  rapid  in  proportion  to  the  extent  of 
the  rupture. 

The  blood  also  pours  down  the  nre- 
ter into  the  bladder  and  is  expelled 
therefrom  (  hematuria). 

Associated  Lesions — Laceration  of  the  perirenal  fat  may  occur  alone 
or  in  connection  with  rupture  of  the  kidney.  It  is  unimportant.  For- 
tunately laceration  of  the  peritoneum  is  rare.  In  the  adult  there  is  a 
distinct  layer  of  fat  between  tlie  kidney  and  the  pei-itoneum,  which  per- 
mits complete  disintegration  of  the  former  without  any  injury  to  the 
latter;  but  in  children  this  layer  of  fat  is  not  developed,  and,  therefore, 
rupture  of  the  peritoneum  permitting  rapidly  fatal  hemorrhage  is  rela- 
tively frequent  in  them  but  rare  in  the  adult.  liupture  of  the  renal 
artery  and  vein  is  also  rare.  Kupture  of  the  liver  occurred  in  10  out  of 
Morris's  12  cases  (an  unduly  large  pro])ortion).  Ku])ture  of  the  spleen 
is  a  less  frequent  complication,  though,  in  either  case,  the  free  hem- 
orrhage from  the  intraperitoneal  organ  is  likely  to  make  the  renal  lesion 
a  secondary  consideration.  Fracture  of  the  lower  ribs  and  puncture  of 
the  diaphragm,  the  pleura,  and  the  lung  are  among  the  less  frequent  asso- 
ciated lesions. 


Fig.  112. — Rupture. 
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The  Process  of  Repair — Slight  injuries  of  the  renal  parenchyma  may 
heal  promptly  with  but  slight  associated  inflammation/  and  perirenal 
hematoma  of  some  size  may  disappear  within  a  few  weeks  by  diffusion 
and  absorption.  Yet  the  usual  outcome  of  rupture  of  the  kidney — if 
the  patient  survives  the  immediate  results  of  the  injury — is  infection  of 
the  urohematoma,  suppuration  throughout  the  wound  in  the  kidney,  and 
gangTene  of  such  portions  of  the  organ  as  have  been  partially  or  com- 
pletely torn  away.  The  urinous,  purulent  collection  burrows  in  various 
directions  until  the  patient  succumbs  or  the  surgeon  intervenes. 

Other  results  are  infarction,  secondary  hemorrhage,  aneurysm  of 
the  renal  artery,  and  traumatic  hydronephrosis. 

Symptoms 

Apart  from  the  systemic  shock  and  the  local  pain  and  ecchymosis 
due  to  the  bruising  of  the  abdominal  wall,  there  are  four  cardinal  symp- 
toms of  rupture  of  the  kidney  directly  referable  to  the  organ  itself. 
These  are  hematuria,  variations  in  the  quantity  of  urine  excreted,  tumor, 
and  pain. 

Hematuria. — The  passage  of  bloody  urine  after  a  contusion  of  the 
loin  is  the  most  cliaracteristic  symptom  of  ruptured  kidney.  Yet  the 
hematuria  may  occur  when  the  kidney  is  not  ruptured,-  and,  on  the  con- 
trary, there  may  be  no  henuituria,  even  though  the  kidney  is  ruptured. 
Thus  the  blood  cannot  reach  the  bladder  if  there  is  (1)  subcapsular  ru]> 
ture,  (2)  occlusion  of  the  ureter  by  clot,  or  (3)  avulsion  of  the  kidney 
from  the  ureter.  Yet  henuituria  was  a  feature  in  80  per  cent  of  the 
cases  collected  by  Watson.^ 

The  course  of  the  bleeding  is  very  irregular.  The  blood  usually 
flows  freely  for  several  days,  and  then  ceases,  either  tecause  the  hem- 
orrhage has  sto|)]XMl,  or  because  the  ureter  becomes  obstructed  by  clots. 
Blood  cells  and  albumin  nuiy  persist  in  the  urine  for  many  days,  and 
recurrence  of  bleeding  is  not  uncommon.  Exceptionally  there  is  no 
hematuria  for  the  first  few  days.  The  blood  passed  is  usually  sufficient 
in  quantity  to  dye  the  urine  a  deep  red;  yet,  as  a  rule,  the  actual  amount 
of  blood  thus  lost  is  not  alarming. 

Variations  in  the  Quantity  of  Urine — During  the  first  day  after  the 
injury  there  is  oliguria,  perlia]is  anuria,  from  shock.     Continued  anuria 

'  Yarrow,  N.  Y.  Med.  Jour.,  1900,  Ixxi,  1. 

'  Morris  gives  a  long  list  of  exceptional  causes  of  hematuria  after  contusion  of  the 
loin,  such  as  slight  contusion  of  the  kidney,  renal  congestion,  thrombosis  of  the  renal 
vessels,  stone,  malaria,  villous  tumor  of  the  bladder.  But  the  only  feature  of  clinical 
importance  is  the  persistence  of  bleeding.  Uncontrollable  bleeding,  from  whatever 
cause,  demands  operation. 

3  Boston  Med.  and  Surg.  Jour.,  July  9,  16,  1903. 
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indicates  i-ujitnrc  of  both  kidneys,  or  else  incapacity  of  the  opposite  kid- 
ney (if  there  be  one)  to  act,  and  is  therefore  an  indication  for  imme- 
diate nephrotomy.  But  usually  a  polyuria  replaces  the  primary  olig- 
uria, and  lasts  two  or  three  days  or  longer-.  There  may  be  reflex  dysuria 
or  I'ctention. 

Tumor. —  The  (extravasation  of  blood  and  urine  about  the  kidney  <le- 
velops  a  tumor  in  the  loin.     "IMiis  swelling  may  appear  immediately,  or 

its  advent  may  be  delayed  several  days,  or  no  tu r  may  e\'ei'  aj)pear. 

The  tumor  is  usually  quite  diffuse,  tilling  the  whole  loin  and  ]K'rliaj)S 
extending  even  to  the  groin.  The  swelling  is  elastic,  but  tlnctuation  can- 
not be  made  out.  General  abdominal  tension  from  the  accumulation  of 
flatus  and  from  the  tenderness  of  the  bruised  ])ari(!tes  may  obscure  a 
large  perirenal  hematoma. 

Pain.- — The  pain  of  a  ruptured  kidney  is  an  inconstant  symptom. 
The  superficial  contusion  produces  local  pain  and  tenderness ;  the  pas- 
sage of  clots  through  the  ureter  may  evoke  renal  colic,  and  the  distention 
of  the  kidney,  or  its  compression  by  eifused  blood,  may  produce  an  active 
pain  radiating  chiefly  to  the  groin  and  testicle,  and  perhaps  causing  re- 
traction of  the  latter. 

Course  of  the  Disease. — 1.  The  injury  is  slujlii.  There  is  some 
shock,  a  temporary  oliguria,  and  hematuria.  After  a  few  days  the  urine 
becomes  quantitatively  and  qualitatively  normal.  Xo  notable  tumor 
appears  in  the  loin,  and  the  patient  is  well  within  ten  days  or  so. 

2.  The  injury  is  apparently  slight,  but  the  symptoms,  instead  of 
gi'owing  less,  or  perhaps  after  an  apparent  remission,  become  more 
severe.  The  lumbar  tumor  grows  larger,  pulse  and  temperature  run 
high,  the  digestive  functions  are  not  properly  established,  the  abdomen 
remains  distended  and  tympanitic,  there  is  constipation,  anorexia,  ])er- 
haps  vomiting,  the  tongue  is  dry,  the  patient  listless  and  irrita1)le.  This 
clinical  picture  indicates  progressive  urinary  toxemia  and  sepsis,  and 
calls  for  prompt  nephrotomy  if  the  patient  is  to  be  saved.  The  presence 
of  pleurisy,  pneumothorax,  or  edema  of  the  lung  must  not  be  over- 
looked. 

o.  The  injury  is  severe.  At  first  the  patient  is  dazed,  unconscious, 
or  in  a  state  of  collapse.  Hematuria  and  hematoma  dev(dop  ra])idly. 
He  may  fail  rapidly  and  die  of  shock,  of  internal  hemorrhage,  of  sup- 
pression, or,  later,  of  septic  complications.  Or  the  henuitoma  may  be 
gradually  absorbed  or  become  infected. 

4.  In  the  most  serious  cases  tJie  renal  rupture  is  only  one  among 
several  visceral  injuries.  Kapidly  fatal  intraperitoneal  hemorrhage  may 
occur  from  the  kidney,  liver,  or  spleen.  The  tri])l(^  infliction  of  shock, 
hemorrhage,  and  peritonitis  can  be  combated  only  l)y  immediate  abdom- 
inal section  with  slight  liojie  of  success. 

5.  Septic  cases.     No  case,  however  mild,  is  free  from  the  danger  of 
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sepsis  until  the  tein])eratnre  has  remained  normal  several  days.     Most 
large  perirenal  hematomas  suppurate  unless  operated  upon. 

G.  Trauniahe  hydronephrosis.  Exceptionally  the  hematoma  l)ecomes 
encysted,  forming  the  so-called  traumatic  or  pseudo-hydronephrosis. 

Diagnosis 

While  slight  injuries  to  the  kidneys  may  be  overlooked,  especially 
if  overshadowed  by  more  important  lesions  of  the  other  viscera,  a  kidney 
rupture  of  any  great  significance  always  manifests  itself  by  loin  tumor, 
usually  associated  with  hematuria  and  oliguria  or  anuria. 

The  use  of  instruments  of  precision,  such  as  the  cystoscope  or  ure- 
teral catheter,  in  the  diagnosis  of  these  injuries  must  be  deprecated,  for 
any  renal  rupture  that  cannot  be  diagnosed  by  the  symptoms  above  nar- 
rated is  either  mild  enough  to  deserve  expectant  treatment  or  severe 
enough  to  require  immediate  exploratory  section. 

Treatment 

The  treatment  of  shock  is  of  the  first  im|X)rtance.  The  patient  is 
put  to  bed,  surrounded  by  hot-water  bottles  and  stimulated  according  to 
his  needs.  In  extreme  cases  intravenous  saline  infusion  is  admirably 
efficacious.  Opium  must  be  sparingly  employed  for  fear  of  masking  the 
symptoms.  To  check  hemorrhage  cold  may  be  applied  locally.  Food 
should  be  of  the  lightest  description,  and  the  bowels  should  be  moved  by 
mild  laxatives  if  possible,  since  active  peristalsis  is  said  to  encourage 
hemorrhage.  The  catheter  should  be  employed  with  the  most  minute 
antiseptic  precautions,  for  the  bloody  vesical  pool  is  more  than  usually 
receptive  of  infection,  and  infection  is — after  the  primary  shock  and 
hemorrhage  have  passed — the  only  noteworthy  danger  to  the  patient. 

But  all  the  measures  detailed  above  are  palliative  at  best.  By  them 
the  symptoms  are  modified,  but  the  essential  features  of  the  case — the 
hemorrhage,  the  function  of  the  opposite  kidney,  the  infection  of  the  peri- 
renal hematoma — are,  to  all  intents,  unaffected.  Only  by  the  knife  can 
the  surgeon  reach  these,  and  thus  the  momentous  questions  in  the  treat- 
ment of  rupture  of  the  kidney  are.  Whether  to  operate  ?  and  when  to 
ojierate  ? 

Immediate  operation  is  required  only  when  the  ])ati('nt  fails  to  rally 
well  from  his  shock.  The  ])ossibility  of  intrajieritoneal  hemorrhage  or 
rupture  of  some  of  the  other  viscera  will  lead  the  surgeon  to  fortify  the 
patient  by  a  large  intravenous  infusion,  and  then  to  o]ierate,  in  the 
desperate  hope  of  averting  the  fatal  issue. 

The  only  other  cases  that  may  be  subjected  to  imm(>diatc  operation 
are  those  whose  evidence  of  grave  internal  injury  is  associated  with  so 
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little  shock  as  to  encourage  the  hope  that  imniediate  exploration  may 
prevent  other  and  worse  evils. 

Aflcr  (lie  jiral  shock  is  over  ex|)ectant  treatment  may  Ix!  continued 
on  condition  that  the  patient  grows  |)rogi-essively  stronger,  ^'ct  the  sur- 
geon must  be  ready  to  operate,  and  the  patient  and  his  friends  prepared 
to  submit,  as  soon  as  any  unfavorable  symptom  manifests  itself.  The 
usual  indication  for  operation  at  this  juncture  is  continued  hemorrhage, 
as  evinced  by  the  growing  tumor  in  the  loin,  for  "  it  is  not  tlM3  visible 
loss  of  blood  by  the  bladder,  but  the  easily  overlooked  but  far  more  dan- 
gerous bleeding  into  the  perinephritic  tissues,  or  into  the  peritoneal 
cavity,  that  should  receive  the  chief  attention"  (Keen^).  Anuria  per- 
sisting for  twenty-four  hours  is  an  indication  for  innnediate  operation. 
Finally,  beginning  sepsis,  suggested  by  an  unfavorable  temperature  and 
pulse,  must  be  cut  short  by  operative  drainage. 

Although  severe  wounds  in  the  kidney  have  been  known  to  heal,  the 
prospects  of  cases  treated  expectantly  are  not  good.  Thus,  among  273 
uncomplicated  cases  treated  expectantly  (Watson),  81  (oO  j)er  cent) 
died,  and  among  174  operated  cases,  32  (18  per  cent)  died,  while  of  the 
com])licated  cases  treated  exjjectantly,  31  out  of  56  (t)0  per  cent)  died, 
and  of  the  59  complicated  cases  operated  upon,  26  (44  per  c(Mit)  died.  I 
have  operated  upon  4  uncomplicated  cases,  with  1  death  by  ileus. 

The  Operation. — The  surgeon  employs  the  incision  with  which  he  is 
most  familiar,  as  speed  is  all-important.  The  choice  between  the  ab- 
dominal and  the  hnnbar  route  depends  upon  whether  any  other  visceral 
lesions  are  suspected.  Though  the  abdominal  route  affords  quicker  con- 
trol of  the  renal  artery,  the  lumbar  incision  is  habitually  employed. 
Upon  incision  of  the  fascial  envelope  clots,  blood,  bloody  urine,  or  pus 
exudes,  and  should  be  quickly  washed  away.  If  co])ious  bleeding  is  en- 
countered, the  renal  artery  must  be  clamped  or  tied  immediately,  though, 
as  a  general  rule,  the  hemorrhage  may  be  controlled  by  suture  of  the 
kidney  and  packing.  The  earlier  operators  performed  nephrectomy  for 
rupture  of  the  kidney,  as  i\w\  di<l  for  every  other  surgical  affection 
of  the  kidney,  but  this  grave  o])eration  is  rarely  necessary.  Gen- 
erous drainage  will  allow  for  the  expulsion  of  such  detached  fragments 
of  kidney  tissue  as  the  surgeon  overlooks.  A  final  irrigation  and  plenti- 
ful gauze  drainage  com])lete  the  operation.  S(K;ondary  nephrectomy  may 
be  required  if  prolonged  suppuration  ensues. 

WOUNDS    OF  THE    KIDNEY 

Wounds  of  the  kidney  (other  than  ruptures)  are  extremely  rare. 
Even  in  military  practice  they  are  unusual.     Of  incised  and  punctured 

'  Annals  of  Surgery,  1896,  xxiv,  138. 
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iroimds  (excliuliiig  bullet  wounds)  there  are  no  instances  recorded  in 
the  "  Medical  History  of  the  War  of  the  Kebellion."  Kiister  ^  collected 
43  cases.  In  10  there  were  severe  injuries  to  other  organs,  and  of  these 
6  died  (60  per  cent),  while  among  the  31  uncomplicated  cases  there 
were  only  4  deaths  (12.9  per  cent).  Keen  records  8  cases  with  2  deaths. 
Among  Kiister's  cases  10  were  operated  upon  (2  primary  and  6  sec- 
ondary nephrectomies),  with  no  deaths;  Keen  records  4  nephrectomies 
without  a  death. 

Morris  sums  up  the  diagnostic  features  of  the  condition  as  follows: 
"  It  may  be  stated  (1)  that  a  wound  in  the  renal  region  succeeded  by 
the  escape  of  urine  through  the  wound  is  conclusive  of  injury  to  the 
kidney;  (2)  that  such  a  wound  quickly  succeeded  by  the  discharge  per 
uretkram  of  urine  heavily  mixed  with  blood,  or  of  pure  blood,  is  almost 
conclusive,  if  not  quite  so;  (3)  that  such  a  wound  succeeded  by  reteiv 
tiou  of  urine,  or  lumbar  or  abdominal  pain  and  dysuria,  even  without 
hematuria,  is  highly  suggestive  of  a  superficial  wound  of  the  kidney,  or 
of  a  deeper  wound  and  the  blockage  of  the  ureter;  (4)  that  hematuria 
succeeded  by  traumatic  peritonitis  is  strong  evidence  of  an  injured 
kidney." 

The  chief  clinical  features  of  a  penetrating  wound  of  the  kidney, 
other  than  the  symptoms  of  rupture  of  that  organ,  are:  (1)  External 
hemorrhage,  (2)  greater  likelihood  of  infection  from  particles  of  cloth- 
ing and  dirt  carried  into  the  wound,  (3)  frequent  involvement  of  the 
peritoneum  and  of  the  other  abdominal  viscera,  (4)  prolapse  of  the  kid- 
ney, if  the  wound  is  extensive. 

Treatment — The  treatment  is  much  the  same  as  that  of  rupture, 
except  that  exploration  of  the  wound  for  the  purpose  of  cleansing  it,  and 
exploratory  abdominal  section  to  insure  the  safety  of  the  other  viscera 
are  more  often  necessary. 

Gunshot  Wounds. —  Although  the  recorded  cases  of  gunshot 
wounds  of  the  kidney  show  a  very  high  mortality — viz.,  50  deaths 
among  85  cases  in  the  War  of  the  Rebellion,  and  8  deaths  among  15 
cases  in  the  Franco-Prussian  War — it  is  evident  that  this  death-rate  is 
due  to  associated  injuries.  (Thus  Edler  -  collected  20  uncomplicated 
cases  with  5  deaths,  and  18  complicated  cases  with  15  deaths.)  Hence, 
as  Kiister  remarks,  "  the  danger  of  a  gunshot  wound  of  the  kidney  in- 
creases wath  the  velocity  of  the  bullet." 

The  only  special  features  of  these  wounds  are  (1)  the  explosive 
effect  of  high-velocity  projectiles — similar  to  that  observed  in  the  other 
semisolid  viscera — (2)  the  advantage  of  employing  the  X-rays  to  locate 
the  bullet  in  case  its  extraction  is  desirable. 

»  Deutsch.  Klinik,  1896,  lii,  1,  221. 
^  Arch./,  klin.  Chir.,  1887,  xxxiv,  379. 
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ANEURYSM    OF    THE    RENAL    ARTERY 

]\lorri.s  lias  eollcctcd  l'.»  instances  of  aiieiirysin  of  the  renal  artery, 
of  wliicli  12  were  traumatic  in  origin,  lie  calls  attention  to  this  very 
rare  condition  because,  apparently,  it  is  always  fatal  (if  of  any  size) 
unless  the  patient  submits  to  operation. 

The  symptoms  are  tumor,  ])ain,  and  hematuria.  It  is  remarkable 
that  pulsation  is  rarely  detected.  IMorris  detectc^l  a  loud  systolic  bruit 
ill  his  case,  but  no  thrilL     The  diagnosis  is  made  by  o})eration. 

The  treatment  is  operative.  The  aneurvsnuil  sac  should  be  disturbed 
as  little  as  ])ossible  until  the  pedicle  is  securcnl.  Albert,  II aim,  and 
Keen  have  operated  successfully;  ^lorris  unsuccessfully.  A  transperi- 
toneal operation  jiresents  a  better  field  for  securing  the  renal  vessels  than 
does  the  lumbar  route. 

RUPTURE    AND    WOUNDS    OF    THE    URETER 

Rupture. — Subcutaneous  ruptur(>  of  the  ureter  is  very  rare.  Mor- 
ris ^  finds  I'-t  reported  cases,  of  which  he  rejects  12  and  classifies  the 
others  as  verified  (o),  jirobable  (4),  and  possible  (5).  Macchmald,  of 
^limieapolis,  has  added  an  authentic  case.-  The  small  size,  loos(^  at- 
tachments, and  projected  position  of  the  ureter  render  it  peculiarly 
likely  to  escape  injury  except  from  a  penetrating  wound. 

It  is  quite  impossible  to  disting-uish  rujiture  of  the  ui-et(M-  from  ru]> 
ture  of  the  renal  ])('lvis  except  by  o])eration. 

Wounds. — Accidental  wounds  of  the  ureter  are  even  more  uncom- 
mon. ]\Iorris  has  found  only  5  reported  cases  (2  bullet  wounds),  and 
quotes  Otis's  conjectui-e  that  these  injuries  do  not  come  to  the  surgeon's 
notice  because  ihc  inmk  xcsscls  arc  likely  to  be  ])uiicturcd. 

Operative  Wounds. — The  ni-eter,  in  most  instances  so  safe  from 
the  onslaught  of  flic  surgeon,  is  frequently  wounded  during  the  course 
of  a  hysterectomy.  ''To-day  there  are  few  surgeon's  wlm  hnvo  done 
many  major  ojierations  upon  the  jxdvic  and  abdominal  oi-gans  who  have 
not  had  the  misfortune,  once  or  oftener,  to  divide,  or  even  excise,  a  por- 
tion of  a  ureter,  either  through  necessity  or  by  accident  "  (  Morris).  So 
common  is  this  occurrence,  indeed,  that  Howard  Kelly  advises  cathe- 
terization of  the  ureters  (that  they  may  be  readily  recognized)  as  a 
|ireliminary  to  every  hysterecloiiiy.  Discussion  of  these  jireventivc 
m(;asui-es  we  leave  to  the  gynecologist,  with  the  assurance^  that  a  matur- 
ing experience  will  serve  to  reduce  the  numlx'r  of  accid(nital  wounds  of 
the  ureter,  which  thus  far  has  seemed  to  wax  rather  than  to  wane. 


1  "Surg.  Dis.  of  the  Kidneys  and  Ureter,"  London,  1900,  ii,  332. 

2  Med.  Record,  1!»01. 
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Symptoms. —  1.  If  the  iii-eter  is  tied  off  or  otherwise  oeeliuled  tlie 
kidney,  after  going  throngli  a  preliminary  period  of  congestion  and 
slight  dilatation,  atrophies  without  dilatation.  In  snch  a  case,  if  the 
opposite  kidney  is  normal,  the  accident  may  never  be  recognized.  On 
the  other  hand,  even  if  both  ureters  are  tied  off,  the  complete  anuria 
which  results  is  symptomless  up  to  the  last  moment,  like  calculous 
anuria. 

2.  If  the  ureter  is  divided  and  the  accident  passes  unrecognized,  the 
])osition  of  the  wound  is  usually  such  that  the  urine  discharges  into 
the  vagina  and  a  utero-vaginal  fistula  remains  to  be  dealt  with. 

3.  If  the  wound  is  so  situated  that  the  urine  is  extravasated  within 
the  peritoneal  cavity,  it  sets  up  peritonitis,  immediate  and  general  if 
the  urine  is  bacterial,  remote  and  localized  if  the  urine  is  clean.  The 
source  of  the  infection  is  suspected  only  when  urine  is  discovered  in 
the  discharge. 

Treatment. — In  the  early  days  of  pelvic  surgery  nephrectomy  was  the 
only  alternative  offered  to  those  women  who  were  left  with  uretero- 
vaginal  fistuhe  after  hysterectomy.  But  in  1886  Schopf,  Fritsch,  and 
Tauffer  (twice)  each  recognized  at  the  time  of  operation  that  he  had 
divided  the  ureter  and  proceeded  to  sew  the  ends  together.  Thus  began 
the  conservative  surgery  of  the  ureter,  and  thus  from  the  mishaps  of 
gynecology  has  arisen  the  most  brilliant  conservative  achievement  of  uri- 
nary surgery,  the  preservation  of  the  healthy  kidney  whose  duct  has  been 
severed. 

The  modern  treatment  consists  of  ureteral  anastomosis,  or,  if  that 
is  impossible,  nephrostomy  if  the  condition  of  the  opposite  kidney  is 
indetermined ;  nephrectomy  if  it  is  known  to  be  adeipiate. 


CHAPTER    LIV 
WOUNDS   AND  RUPTURES   OF   THE  BLADDER  AND  URETHRA 

WOUNDS    OF    THE    BLADDER 

Wounds  of  the  bladder  are  not  common,  since  the  position  of  the 
organ  protects  it  from  ordinary  accidents,  inclosed  as  it  is,  when  in  a 
state  of  relaxation,  by  the  bony  pelvis.  Excepting-  the  violence  done  by 
instrnments  in  lithotomy,  possibly  in  lithotrity,  or  daring  other  opera- 
tions, the  bladder  is  bnt  little  liable  to  injury  exce]it  when  overdistended. 
It  may  be  perforated  by  a  fragment  of  bone  in  fracture  of  the  pelvis. 
Rising  above  the  symphysis  pubis  it  becomes  exposed  to  incised,  punc- 
tured, and  gunshot  wounds.  Wounds  of  the  bladder  are  exceedingly 
dangerous  to  life  without  being  necessarily  fatal.  Bullets  and  frag- 
ments of  shell  have  entered  the  bladder  without  ])roducing  fatal  con- 
sequences,' and  there  formed  nuclei  for  calculus,  as  liave  also  portions 
of  bone.  Surgical  wounds  aside,  Bartels  "  was  unable  to  find  among 
405  reported  wounds  of  the  bladder  any  incised  wound.  La(!e.rations  of 
the  bladder  not  cojumunicating  with  the  external  wound  are,  clinically, 
ruptui'os. 

Symptoms  and  Prognosis. — The  symptoms  of  wounds  of  the  bladder 
are  comijurablc  to  those  of  rupture  (plus  an  external  wound).  The 
prognosis  depends  upon  the  presence  and  severity  of  the  com])lications, 
the  availability  of  surgical  assistance,  and  the  position  of  the  rujiture, 
whether  it  is  intraperitoneal  or  extraperitoneal.  Bartels  collected  Vol 
cases  of  intrajx^ritoneal  wounds,  of  which  only  1  survived,  while  of  373 
extra])eritonoal  wounds  only  85  died. 

These  statistics  belong  to  the  ]ireantiseptic  period. 

Evans  and  Fowler"  have  collected  25  cases  reported  since  1S77,  of 
which  7  were  intraperitoneal  injuries  with  2  deaths,  and  IS  extraperi- 
toneal with  2  deaths. 

'  I  have  recorded  in  the  New  York  Journal  of  Medicine,  May,  LSGa,  the  case  of  an 
adult  whose  bhulder  was  perforated  by  a  bullet  during  the  New  York  riots  in  July, 
1863,  terminating  in  complete  recovery. — Van  Buren. 

^Arch.f.  klin.  Chir.,  1877,  xxii,  519,  715. 

3  Ann.  Surg.,  1905,  xlii,  215. 
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Treatment — Tlic  Ircntinciil  is  iinniediiitc  incision,  suture  of  the  l)l:ul- 
dor,  and  ])aekiii,u'  of  llio  cxlcnial  wound  lo  prevent  infection  and  sec- 
ondary infiltration.  Notliiui;'  less  than  tliis  conld  be  expected  to  save  a 
patient  with  an  intraperitoneal  wound  of  his  bladder,  and  extraperi- 
toneal injuries  are  certainly  best  treated  in  this  way.  But  if  the  case 
is  not  seen  until  infiltration  has  set  in,  wid(>  incisions,  irrigation,  and 
drainage  are  necessary. 

RUPTURE    OF   THE    BLADDER 

A  bladder,  when  overdistended  by  urine,  may  be  ruptured  by  ex- 
ternal violence,  and  this  especially  if  it  be  atrojihied  or  thinned  by  dis- 
ease, ulceration,  or  otherwise;  or  the  accident  may  occasionally  happen 
by  the  accumulation  of  urine  alone  without  any  recognizable  external 
violence,  as  in  case  of  stricture.  Such  a  spontaneous  rupture  is  un- 
doubtedly attributable  to  muscular  contraction. 

Among  the  exciting  traumatic  causes,  falls,  blows,  and  crushing  in- 
juries, with  or  without  fracture  of  the  pelvis,  or  even  appreciable  injury 
to  the  soft  parts,  may  be  mentioned.  The  patient  is  usually  intoxicated 
at  the  time  of  injury,  the  alcohol  predisposing  him  to  rupture  of  the 
bladder  in  a  threefold  way- — viz.,  by  causing  the  bladder  to  fill  rapidly, 
by  obtunding  its  sensibility,  and  by  facilitating  the  injury.  The  rup- 
ture may  be  intraperitoneal  or  extraperitoneal. 

8 uh peritoneal  rupture,  in  which  the  fundus  of  the  bladder  is  torn 
without  lacerating  the  peritoneum,  need  not  be  distinguished,  for  it 
either  remains  extraperitoneal  or  becomes  intra jieritoneal. 

Intraperitoneal  rupture  is  the  more  frequent  variety.  It  is  caused 
by  a  blow  upon  the  hy]iogastrium  bursting  the  distended  organ  as  a  blow 
bursts  a  paper  bag.  There  are  often  no  associated  lesions.  It  has  been 
surmised  that  the  fundus  yields  to  the  distending  force  not  through  any 
weakness  of  the  bladder  wall  at  that  point,  but  because  the  intestines  give 
way  before  it,  while  below  the  bladder  is  su]»i)orli'(l  by  the  bony  pelvis. 

Extrapjeritoneal  rupture  is  almost  always  associated  with  fracture  of 
the  pelvis. 

Mitchell  ^  has  collected  90  cases,  of  which  .')(>  ])er  cent  occurred  on 
the  anterior  surface,  and  most  of  the  others  about  the  neck.  l\u]iturc  of 
the  sides  or  base  is  connnonly  intraperitoneal. 

Kujjture  of  the  enqjty  bladder  is  extremely  rare,  always  extrapcn-i- 
toneal,  and  due  to  fracture  of  the  pelvis. 

Rupture  of  the  bhidder  from  overdistent ion  preliminary  to  cys- 
totomy has  been  reported  10  times.^  This  accident  is  always  avoided  if 
the  bladder  is  distended  after  incision  of  the  parietes. 

»  Ann.  Surg.,  1898,  xxvii,  151.  ^  Horwitz,  Ann.  Surg.,  December,  1905. 
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Results — I'criloiiitis  is  the  almost,  incvilablc  outcoiiic  of  intraperi- 
toneal rupture.  As  a  rule,  the  urine  is  infeeted  and  the  peritonitis  im- 
mediate. Jiut  if  the  urine  is  ase])tie  this  peritonitis  may  be  delayed 
several  days;  may  even  fall  to  a])pear  altogether  if  tlu;  amount  of  urine 
extrava sated  he  suudl. 

Extraperitoneal  rujjture  results  in  eellulitis  and  siippuration  al)Out 
the  hladder.     Peritonitis  may  result  as  a  secondary  comi)lication. 

Complications — -Traeture  of  the  jielvis  can  scarcely  he  termed  a  com- 
plication of  rupture  of  the  hladder.  The  bladder  lesion  is  the  complica- 
tion, since  it  rc^sults  from  the  disintegration  of  the  pelvic  ring.  In  such 
cases  the  bladder  rujiture  is  usually  extra])eritoneal. 

Ru])ture  of  the  membranous  urethra  is  sometim(>s  associated  with 
rupture  of  the  bladder  as  a  complication  of  pelvic  fracture. 

Symptoms — AH  the  symptoms  of  ru])ture  of  the  bladder  may  be  ab- 
sent in  a  given  case,  or  obscured  by  symptoms  due  to  other  injuries. 

The  symptoms  of  a  classical  case  have  been  well  sunimai'ized  by  Bes- 
ley,^  as  follows: 

1.  At  tlie  time  of  the  injury  there  is  immediate  severe  pain  in  tlic  ab- 
domen, and  sometimes  a  distinct  sense  of  something  tearing  or  giving  way. 
This  is  described  by  the  patient  as  being  in  the  lower  part  of  the  aV)domen, 
or  occasionally  referred  to  the  region  of  the  heart.  The  severe  pain  felt 
at  the  outset  is  usually  continuous.  Marked  symptoms  and  signs  of  col- 
lapse are  quite  constantly  found.  .  .  . 

2.  The  patient  is  unable  to  walk,  or  walks  with  great  diflficulty.  Rec- 
ords of  cases  show  this  to  be  an  almost  constant  condition. 

3.  One  of  the  most  prominent  and  constantly  present  sym])toms  is  the 
strong  desire,  accomjjanied  with  an  inaliility,  to  void  urine.  A  few  drops 
of  blood  or  bloody  urine  usually  passes  from  the  uretlira.  Not  infi'equently, 
however,  the  patients  are  able  to  void  urine  in  either  an  extraperitoneal  or 
an  intraperitoneal  rupture.  Bloody  urine  was  a  marked  sign  in  every  ca.se 
of  this  report. 

4.  The  suhsecjuent  course  of  tlie  disease  and  the  symptoms  depend  upon 
the  location  of  the  rupture  and  the  direction  of  the  extravasation. 

If  the  tear  is  intraperitoneal,  tlie  course  will  be  that  of  a  peritonitis 
with  obstipation,  vomiting,  and  high  pulse  and  temperature.  It  must 
be  borne  in  mind  that  the  temperature  curve  is  only  one  item,  and  the 
presence  or  absence  of  fever  is  not  absolutely  diagnostic  for  or  against  a 
peritonitis. 

When  the  rupture  is  extrajieritoneal,  the  sym])tonis  are  those  due  to  an 
extravasation  of  tlie  ui'ine  into  the  tissues,  giving  rise  to  the  absorption  of 
the  poisonous  |)ro|)(M'ties  of  the  urine  and  the  toxins  of  tiie  aceomjianying 
supj)uration. 


'  Surgery,  Gyn.,  and  Obstet.,  1907,  iv,  514. 
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These  s_yiii|)t()iiis  are  those  of  sepsis,  witli  cliills,  IwgU  pulse,  irreguhir 
temjierature  curve,  headache,  and  gastro-intestinal  disturhances. 

Diagnosis. — Rupture  of  the  bladder  may  l)e  suspected  when  a  ])a- 
tient  has  received  a  contusion  of  the  hypogastrium  or  a  fracture  of  the 
pelvis  and  thereafter  either  passes  bloody  urine  or  no  urine  at  all ;  when 
a  patient  in  alcoholic  stupor  shows  undue  rigidity  and  tenderness  about 
the  hypogastrium  and  catheterism  draws  no  urine  or  bloody  urine ;  when 
a  patient  known  to  suffer  from  a  grave  bladder  lesion  complains  of  sud- 
den severe  hypogastric  pain  and  thereafter  strives  in  vain  to  urinate; 
when  there  is  fracture  of  the  pelvis  and  rupture  of  the  urethra. 

The  diagnosis  is  verified  by  a  study  of  the  symptoms  aided  by  pal- 
pation, urethral  instrumentation,  and,  if  necessary,  by  exploratory  op- 
eration. 

Palpation. — At  the  outset,  palpation  of  the  hypogastrium  reveals 
rigidity  and  tenderness  (which  may,  however,  be  due  to  parietal  contu- 
sion). Later  the  space  of  Retzius  may  be  filled  by  a  doughy  sensitive 
infiltrate  (extraperitoneal  rupture)  or  the  rigidity  and  tenderness  may 
extend  to  the  whole  abdomen  (intraperitoneal  rupture). 

If  the  rupture  is  extraperitoneal  rectal  palpation  may  reveal  ten- 
derness and  infiltration. 

Catheterism. — The  catheter  usually  withdraws  a  little  bloody  urine. 
Exceptionally  a  large  amount  of  urine  is  obtained  that  shows  blood  only 
to  the  microscope. 

If  catheterism  is  impossible  because  of  ru})turcd  urethra,  innnediate 
perineal  section  should  be  performed. 

Injection  Tests.- — Injection  of  air  nuiy  increase  the  shock,  and  is 
therefore  condemned. 

Injection  of  a  measured  quantity  of  salt  soluticm,  to  see  whether  it 
all  returns,  may  be  employed  in  doubtful  subacute  cases;  but  this  test 
is  far  from  infallible.  If  the  rupture  is  small  or  valvelike  all  the  fluid 
may  return. 

Moreover,  the  surgeon  should  be  prepared  to  follow  up  the  examina- 
tion by  immediate  operation  if  rupture  is  discovered,  since  this  instru- 
mentation is  calculated  to  spread  urine  and  infection  broadcast  through- 
out the  peritoneum  or  the  cellular  tissues. 

Hence,  recent  writers  follow  Alexander  ^  in  condcnniing  this  test  in 
acute  cases. 

Exploratory  Operation. — If  there  is  still  doubt,  the  abdomen  sliould 
be  opened  in  the  median  line,  the  space  of  Retzius  explored,  and  the 
perit(meum  then  opened.  Recto-abdominal  ]),Mlp:iti<>ii  then  dctecis  any 
infiltration  about  the  base  of  the  bladder, 

•  Ann.  Surg.,  I'JOl,  xxxiv,  209. 
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Treatment  of  Rupture. —  When  tlic  diiiiiiiosis  is  estaMishcd  ilicm  is 
ii(»  Ircatiiiciit  oilier  (liaii  iiiuuediatc  Oju'i-ation  ;  when  it  is  in  donht  an 
exj)l()raforv  ojieralioii  ali'ords  tlie  (|niek(^st  and  snrest  means  of  reacliini^ 
a  coiicliision  tliat  must  be  reached  <|ui('kly  if  at  all.  The  oidv  contra- 
indications to  o]K'rati()n  are  sliock  and  grave  visceral  injuries,  and  if  an 
infusion  of  salt  solution  imjiroves  the  general  condition  the  operation 
should  he  jierfoi'med  even  in  sliock. 

The  first  incision  should  (>]nm  the  peritoneal  cavity  through  the 
median  line.  If  an  intraperitoneal  tear  is  encountered,  it  is  closed  over 
with  a  layer  of  Teiiihert  sutures  in  the  bladder  wall,  and  anotluM'  in  the 
perit(meum.  All  accumulations  of  fluid  are  then  gently  mopped  uj), 
and  the  whok;  lower  part  of  the  peritoneal  cavity  is  co])ionsly  irrigated 
with  salt  solution.  Meanwhile  the  strength  of  the  suture  line  is  tested 
by  tilling  the  bhulder  with  salt  solution.  If  any  c!S(!apes,  the  leaky 
portion  of  the  wound  is  protected  by  additional  sutures.  This  test 
is  most  essential.  In  4  cases  mentioned  by  W'alsham  ^  the  cause 
of  deatii  was  leakage  through  the  sutured  bladder  wound.  The  ab- 
dominal wound  is  then  closed  with  a  single  wick  of  gauze  running  to 
the  ])()int  of  rupture.  A  catheter  is  tied  into  the  bladder  nntil  the  sev- 
enth day. 

If  the  })eritonenm  proves  to  be  nntorn,  the  abdominal  wound  is  closed 
and  the  bladder  opened  through  a  small  su])rapubic  incision.  If 
the  hole  in  the  bladder  is  found  |)resenting,  it  is  sutured,  tested,  and 
the  external  wound  drained.  But  if  the  rupture  is  situated  at  the  blad- 
der neck  or  at  some  other  inaccessible  point,  it  may  be  treated  by  suture 
or  left  nntouched,  and  drainage  may  be  established  through  the  alj- 
dominal  wall  and  the  nrethra  or  the  perineum. 

Prognosis — Among  Mitchell's  1)0  cases  of  extraperitoneal  ru])ture 
of  the  bladder  37  were  o])erated  upon  and  24  of  these  died  (()4.U  per 
cent)  ;  while  of  the  5;J  treated  expectantly  51  died  (i)0.2  per  cent). 
Sieur  -  collected  34  cases  of  intra]:)eritoneal  rupture,  all  oi)erated  upon, 
with  the  following  results: 


Operation. 

Cases. 

Cured. 

Died. 

Mortality. 

Within  12  hours 

13 
10 
11 

34 

8 
3 
3 

14 

5 

7 
8 

3S .  4  per  cent. 

12  to  24  hours 

24  to  62  hours 

70 
72.7 

Total 

20 

58.8 

Without  o}ieration  practicallv  all  \v<mld  have  died. 
These  statistics  encimrage  early  ojjcration  so  markedly  as  to  call  for 
no  comment.      Doubtless  the  relatividy   low   ]iostoperat!ve   mortality  of 


'  Univ.  Med.  Jour.,  1SU5,  iii,  200. 


2  Archiv  gen.  de  mul.,  1894,  i,  129. 
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intraperitoneal  (58.5  per  eent)/^  as  compared  to  extraperitoneal  niptnrc 
(64.9  per  cent),  may  be  due  to  the  fact  that  the  immediate  gravity  of 
the  peritoneal  cases  enforces  early  operation,  while  the  slower  progress 
of  extraperitoneal  ruptures  encourage  ill-advised  delay. 

WOUNDS    OF   THE    URETHRA 

The  urethra  may  be  wounded  by  traumatism  from  ■within  or  from 
without.  External  wounds  only  concern  us  here.  Internal  wounds, 
whether  produced  byforeignbodies,byinstrumentation,  or  by  internal  ure- 
throtomy, find  more  ajjpropriate  exposition  under  their  respective  titles. 

Punctured  Wounds. — The  prognosis  of  a  punctured  wound  of  the 
urethra  is  generally  good.  For  simple  punctured  wounds  a  single  irri- 
gation of  the  wound  and  the  urethra  with  an  antiseptic  solution  (e.  g., 
permanganate  of  potassium,  1:4,000),  followed  by  careful  catheteriza- 
tion for  each  urinary  act  during  the  first  one  to  three  days,  should  result 
in  a  cure.  If  the  puncture  is  merely  the  central  point  of  a  laceration  or 
a  contusion  of  the  canal,  the  treatment  must  be  carried  out  as  laid  down 
for  these  conditions.  Complicating  suppuration,  infiltration,  or  fistula 
requires  appropriate  treatment,  as  indicated  below. 

Incised  Wounds. — Clean-cut  wounds  are  very  rare  in  the  peri- 
neum ;  they  usually  implicate  the  penile  urethra,  the  corpus  spongiosum, 
and  often  some  portion  of  the  corpora  cavernosa.  The  complications  to 
be  feared  are  periurethritis  (infiltration  of  urine)  with  prolonged  sup- 
puration and  secondary  gangrene,  traumatic  stricture,  and  fistula. 
Wounds  in  the  scrotal  region  are  most  likely  to  be  followed  by  severe 
inflammation,  Avhile  obstinate  fistula  is  the  usual  complication  of  wounds 
of  the  penile  urethra.  The  prognosis  of  stricture,  on  the  other  hand,  de- 
pends on  the  extent  rather  than  on  the  situation  of  the  lesion.  Stricture 
does  not  follow  longitudinal  wounds  of  the  urethra,  but  results  rapidly 
from  any  transverse  or  oblique  wound.  When  the  anterior  urethra  is 
completely  severed,  the  cut  ends  retract  within  the  corpus  spongiosum  to 
sucli  an  extent  that  it  may  be  difficult  to  bring  them  together  again. 

Treatment — Immediate  suture  is  the  first  indication.  It  may  usu- 
ally be  performed  under  local  anesthesia.  If  the  gaping  is  slight,  satis- 
factory approximation  may  be  obtained  by  silk  sutures  inserted  into  the 
skin,  the  corpus  cavernosum,  and  the  deeper  part  of  the  mucous  mem- 
brane without  touching  the  epithelial  surface,  the  wound  having  been 
cleansed  by  copious  irrigation.  If  the  wound  gaps  widely,  or  the  ure- 
thra is  com])letoly  divided,  buried  catgut  sutures  or  skin-grafting  may 
he  employed  with  intermittent  catheterization,  or  the  retjiined  catheter, 
as  in  rupture  of  the  urethra. 

'  Alexander  gives  51.1  i)er  cent,  Watson,  42.2  per  cent. 
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RUPTURE    OF    THE    URETHRA 

This  incliulos  all  coutused  and  lacerated  wounds  of  the  canal  in- 
flicted from  without,  and  is  by  far  the  most  common  urethral  injury,  the 
lesicm  usually  involving  the  bulb,  rarely  the  pendulous,  and  still  more 
rarely  the  posterior  urethra. 

Etiology — 1.  The  perululows  nrcllira  is  practically  safe  from  injury 
except  during  erection;  but  in  that  condition  it  is  lial)le  not  only  to  ex- 
tensive injury,  as  in  fracture  of  the  penis  and  breaking  a  chordce,  but 
also,  as  Guyon  insists,  to  slight  tears  by  bruising  during  coitus — injuries 
which,  though  scarcely  noted  at  the  time,  may  have  dire  consequences. 

2.  Rupture  of  tlie  bulb  is  usually  the  result  of  direct  violence — fall- 
ing astride  of  a  beam  or  some  such  hard  object  (in  82  per  cent — Kauf- 
mann),  a  kick  upon  the  perineum,  or  the  jolting  of  a  rider  onto  the 
pommel  of  his  saddle. 

3.  The  posterior  urethra  is  torn  only  with  fracture,  dislocation,  or 
severe  strain  of  the  pelvis,  or,  exceptionally,  by  excessive  direct  violence. 
The  membranous  urethra  is  commonly  involved,  l)eing  torn  with  the 
triangular  ligament,  while  the  prostatic  urethra  is  spared  in  all  but  the 
most  extensive  fractures. 

The  mechanism  of  rupture  of  the  bulb  has  provoked  much  dispute. 
When  the  force  is  applied  obliquely,  the  canal  is  crushed  against  the 
isehiopubic  rami ;  wdien  from  in  front,  as,  for  instancie,  in  a  fall  with 
the  body  bent  forward,  the  impact  is  against  the  front  of  the  pubes 
(Oberst,  Terrillon)  ;  while  in  certain  cases,  where  the  force  is  applied 
directly  from  below,  the  urethra  is  probably  torn  at  the  sharp  edge  of 
the  suprapubic  ligament  (Oilier  and  Poncet).  It  is  upon  this  last  fact 
that  differences  of  opinion  j^ersist. 

Pathology. — The  trauma  which  ruptures  the  urethra  generally  spares 
the  surrounding  soft  parts.  As  the  injury  is  usually  the  work  of  a  blunt 
implement,  the  skin  and  the  muscles  are  not  torn,  and  the  suiierficial 
aspect  is,  frequently  enough,  that  of  a  mere  bruise  or  abrasion. 

The  canal  itself  may  be  merely  bruised,  or  more  or  less  completely 
torn  asunder.  In  the  posterior  urethra  complete  laceration  is  the  rule, 
the  canal  being  broken,  as  it  were,  in  the  grip  of  the  triangular  liga- 
ment. In  the  bulb  complete  laceration  through  part  of  the  circumfer- 
ence of  the  canal  is  the  rule;  but  the  roof  is  usually  spared — a  point  of 
considerable  importance  in  subsequent  catheterization.  In  the  anterior 
urethra  the  milder  injuries  consist  in  mere  interstitial  hemorrhage  ^ — 
contusion,  as  it  were — of  the  cor])us  s])ongiosum,  with   perhaps  slight 

'  The  possibility  of  this  condition,  as  well  as  its  clinical  importance,  has  been  warmly 
debated.  Baron  (Pressc  mi'd.,  1898,  i,  2.')())  sums  up  the  evidence  at  hand,  and  shows 
that  a  simple  contusion,  without  any  break  in  the  mucous  membrane,  may  perfectly 
well  be  the  starting-point  for  traumatic  stricture. 
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lacerations  of  the  mucous  jucinbrane  or  of  the  slieatli  of  the  spongy 
bodv. 

Symptoms — The  cardinal  symptoms  of  injury  to  the  urethra  are 
pain,  tenderness,  bleeding,  interference  with  urination,  and  tumefaction. 

Tlie  pain  is  sharp  and  occurs  at  the  moment  of  rupture.  It  may  be 
the  only  symptom  of  interstitial  rupture  due  to  a  jar  to  the  erect  penis. 
As  it  abates  rapidly  the  patient  may  pay  but  little  attention  to  it,  though 
even  a  slight  injury  may  lay  the  foundation  for  traumatic  stricture. 
The  pain  recurs  with  each  act  of  urination  for  a  longer  or  shorter  time, 
according  to  the  gravity  of  the  injury  and  the  temjierament  of  the  per- 
son. Tenderness  exists  primarily  at  the  point  of  injury  and  later  in  the 
course  of  inflammation. 

Bleeding  from  the  meatus  is  a  constant  symptom.  It  is  lacking  only 
in  the  rare  cases  in.  which  the  mucous  membrane  is  uninjured.  It  occurs 
quite  independent  of  urination  (urethrorrhagia),  its  quantity  not  indi- 
cating the  severity  of  the  lesion.  The  unbroken  skin  usually  prevents 
external  (perineal)  hemorrhage,  though  a  hematoma  of  some  size  is  not 
unusual.  Hematuria  combined  with  urethrorrhagia  indicates  an  injury 
to  the  posterior  urethra. 

The  disturhance  of  urination  varies  from  the  hesitancy  excited  by 
the  pain  of  the  milder  cases  to  complete  retention.  This  latter,  indeed, 
is  the  usual  condition,  and  is  due  to  contraction  of  the  lacerated  urethra 
and  to  spasm  of  the  cut-off  muscle,  rarely  to  hematoma  of  the  corpus 
spongiosum.  The  retention,  if  not  speedily  relieved,  is  intensified  by 
the  congestion  and  inflammation  about  the  wound. 

Tumefaction,  primarily  the  effect  of  hemorrhage,  secondarily  of  uri- 
nary infiltration  and  suppuration,  follows  the  fascial  spaces.  The  tumor 
after  injury  to  the  pendulous  urethra  is  usually  a  circumscribed  one 
within  the  corpus  spongiosum,  but  may  follow  the  course  of  a  perineal 
infiltration  and  extend  throughout  the  scrotum  and  penis.  Effusions 
within  the  triangular  ligament  are  retained  there  to  form  a  tense  peri- 
neal tumor,  which  may  burst  either  forward  or  backward,  while  injury 
to  the  prostatic  urethra  leads  to  infiltration  of  the  recto-vesical  space. 
(See  Chapter  XXIII). 

Diagnosis — The  diagnosis  of  the  extent  of  injury  is  not  easy.  Im- 
mediate interference  with  urination,  which  always  follows  complete  rup- 
ture, may  be  caused  by  spasm  or  by  retained  clots.  Catheterization, 
impossible  if  there  is  complete  rupture,  may  fail  even  in  milder  cases. 
It  is  sufficient,  however,  for  practical  purposes",  to  diagnose  the  severity 
of  the  case  according  to  the  symptoms,  as  indicated  below.  Diagnosis 
of  the  position  of  the  injury  nuiy  be  made  with  a  fair  (Icgree  of  accuracy 
from  its  etiology,  the  location  of  the  tenderness  and  tumor,  and  the 
presence  or  absence  of  hematui-ia.  The  presence  of  urethrorrhagia, 
while  establishing  the  existence  of  rupture  of  the  urethra,  docs  not  ex- 
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clndc  ru|tliin'  of  jlic  Maildcr;  hut  a  positive  diai^iiosis  of  the  latter  eoiidi- 
tion  is  iibiiallv  |)i'actieal)le. 

Course  and  Prognosis — (jiuyoii's  classifieation  is  eonvenient  as  offer- 
ing the  most  precise  indications  for  treatment.     It  is  as  follows: 

1.  Mild  injuries  to  the  pendutous  urethra,  in  which  the  trauma  is 
succeeded  by  a  sharp  pain,  slight  bleeding,  and  a  few  painful  urinary 
acts,  are  not  likely  to  be  followed  by  any  serions  consequences,  except 
tranmatic  stricture,  which  is  almost  inevitable. 

2.  Moderately  severe  injuries  to  the  prnduloiis  uretlira  are  charac- 
terized by  free  bleeding,  painful  and  iiii|ic<lc(l  ui-ination,  and  a  heina- 
toma  of  some  size.  Tiie  chief  danger  here  lies  in  iniilt ration  and 
perinrethral  sujipuration. 

3.  In  the  severe  injuries  and  in  most  perineal  cases  com])lete  reten- 
tion is  the  prominent  symptom.  It  can  rarely  be  relieved  otherwise 
than  by  external  nrethrotomy. 

In  any  case  tranmatic  strictnre  may  be  predicted — a  condition  for- 
midable both  in  its  rajndity  of  onset  and  its  rebelliousness  t<»  treatment. 
(See  Chapter  XXIII.) 

The  mortality  from  ruptnre  of  the  nrethra  is  low.  Terrillon  records 
12  deaths  in  ITO  cases^  chiefly  from  uremia,  septicemia,  aiul  hemorrhage. 

Treatment — 1.  For  mild  injuries  to  tlie  pendulous  urethra  ex])ectant 
treatment  should  be  employed.  Rest  in  bed,  free  purgation,  and  the  in- 
ternal administration  of  hexamethylenamin  should  be  sup])leinentcd  l)y 
injection  twice  a  day  of  3  to  5  c.c.  of  silver-nitrate  solution  (1:  2,000) 
or  protargol  (1:1,000)  into  the  anterior  urethra.  Catheterization  is 
unnecessary  and  absolutely  contra-indicated.  Extravasation  or  suppura- 
tion must  be  met  by  prompt  incision.  Three  days  after  the  symptoms 
have  subsided  the  patient  may  be  jn'onounced  free  from  all  dangers  ex- 
cept stricture,  against  which  he  must  be  warned,  and  for  which  treat- 
ment is  to  l)e  instituted  on  its  appearance.  The  contraction  usually 
begins  within  six  weeks  of  the  time  of  injury. 

Perineal  rupture,  how'ever  mild,  demands  innnediate  external  sec- 
tion to  avert  deep  resilient  stricture. 

2.  Moderately  severe  anterior  injuries  re]iresent,  in  a  general  way, 
slight  lacerations,  in  which  one  nuiy  ho])e  to  avoid  infiltration  by  keep- 
ing the  urethra  cleansed,  as  above,  and  preventing  any  contact  of  the 
urine  with  the  wound.  A  small  (Nos.  7  to  15  French)  rubber  or  el- 
bowed catheter  should  be  introduced  every  six  hours  or  tied  in. 

3.  Perineal  ruptures  and  all  severe  injuries  to  the  pendulous  ttre- 
thra-  call  for  innnediate  external  urethrotomy  and  suture.  Palliative 
measures,  such  as  snpra]nibic  aspiration,  catheterization,  or  the  retained 
catheter,  cannot  save  the  day.  As])irati()n  nuiy  be  useful  to  relieve  tlie 
distention  of  the  bladder  and  thus  to  gain  time,  but  \\\v  i-efained  catheter 
is  w^orse  than  useless.     It  serves  only  to  invite  intiltration,  while  re- 
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pcatcd  catlietoiMzalioii  is  inipossililc  as  soon  as  (congestion  sets  in.  On 
the  othef  Land,  ])erineal  section  relieves  the  retention  at  once,  while 
suture  of  the  divided  ends  of  the  urethra  affords  the  surest  means  of 
jireventing  resilient  traumatic  stricture.  Though  opinions  may  vary 
as  to  whether  stricture  can  be  absolutely  prevented  by  this  operation — 
and  1  believe  that  in  some  cases  it  can — there  can  be  no  doubt  but  that 
th(>  scar  after  operation  is  far  less  retractile,  and  proves  amenable  to 
treatment  by  sounds. 

URETHRO-RECTAL    FISTULy^: 

Urethro-rectal  fistulae  are  very  rare.  They  connnonly  arise  from  the 
prostatic  urethra.  They  are  caused  by  trauma  (catheterization,  pros- 
tatectomy), abscess  of  the  prostate,  tuberculosis,  or  malignant  disease. 
Tubercular  and  cancerous  fistuhc  are  quite  incurable  and  need  not  con- 
cern us.  Traumatic  and  inflammatory  fistula?,  on  the  other  hand,  com- 
monly recover.  I  once  opened  a  prostatic  abscess  into  the  rectum  only 
to  find  that  it  had  just  burst  into  the  bladder.  The  resultant  fistula 
healed  in  four  weeks.  I  have  thrice  opened  the  rectum  during  pros- 
tatectomy.    Each  time  the  fistula  healed  spontaneously. 

Treatment. — Cases  that  do  not  recover  spontaneously  require  oper- 
ative interference.  Preliminary  cauterization  of  the  fistula  may  be 
tried,  but  success  need  not  1x3  anticipated  from  such  treatment.  As  a 
preliminary  measure  all  strictures  of  the  urethra  must  be  cured.  What- 
ever operation  is  performed  should  include  division  of  the  sphincter  ani, 
preferably  by  posterior  proctotomy.  By  these  means  the  urethral  and 
rectal  channels  are  freed  from  all  impediments. 


CHAPTER    LV 

concenttat:  abnokmaltttes  of  TTFE  TTRTNAKY  OKOANS 

abnormalities  of  the  kidney 

The  al)iinrmalitics  of  the  kidney  are  either — 

1.  Ahiioriiialities  of  Form   (Congenital    Malformations). 

2.  Ahnormalities  of  Nnmher,  or 

3.  Abnormalities  of  Position   (Misi)laee(l    Kidney). 

Since  operations  upon  the  kidney  have  Ijecomc!  so  freqnent  each 
variety  lias  assumed  a  practical  importance. 

Frequency — Ahnormalities  of  the  kidney  are  very  rare.  Morris  ^ 
has  collected  the  records  of  11, 108  portraortem  examinations  at  the  Mid- 
dlesex Hospital  and  Gny's.  Excluding  movable  kidneys,  10  cases  of 
double  ureter,  and  58  cases  of  acquired  atrophy  and  small  cirrhotic  kid- 
neys, his  cases  may  be  tal)ulated  thus: 

Congenital  atrophy  (unilateral) 11  cases. 

P'lised  kidney 1  case. 

Horseshoe  kidney 16  cases. 

Lohulated  kidney  (4  l)ila(eral) 9  cases. 

Malformed  kichieys  (1  l)ilatera]) 6  cases. 

Misplaced  kidneys 10  cases. 

About  1  case  in  211. 

COXG KNITAT>    MaT.FORM ATTONS 

Variations  in  I  he  size  of  the  kidney  are  interesting  only  when  they 
amount  to  atr()])hy.  A])art  from  these  malfornuitions,  we  may  consider 
nudfdruiations  without  union  and  inalfonnations  associatiMl  with  fusion 
or  union  oj'  t  lie  t  wo  kidneys. 

Simple  Malformation. — Slight  irregularity  in  the  shajK'  of  the 
kidney,  a  greater  or  less  ])ersistence  of  fetal  lol)ulations,  is  not  uncom- 
mon and  has  no  surgical  interest.  Considerable  nndfoi-mation  of  the 
kidney  is  usually  associated  with  displacement,  and  is  of  interest  in 
the  latter  connection.  Ijei'gnuinn  ^  states  that  nudfornied  kidneys  are 
jK'cnliarly  subject  to  tnbei-culosis. 

Fusion. —  (See  Abnormalities  in  Xumber. ) 

■  "Surgical  Diseases  of  the  Kidney  and  Ureter,"  1001,  i,  32. 
"^Deutsche  Chir.  von  BiUrotli  u.  Liicke,  IH'M'y,  iii,  i,  Il;5. 
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Ahnormai.ities  in  Number 


Morris  recognizes  five  sul)varieties — viz. : 

.1.   (Single,  or  nnsynnnetrical  kidney,  when  one  is  entirely  absent, 

B.  Solitary  or  fused  kidney,  when  the  two  kidneys  are  massed  to- 
gether. 

C.  Imperfect  development,  or  atrophy  of  the  kidney. 
1).  Absence  of  both  kidneys  (no  clinical  significance). 
E.   Sn])ernnmerary  kidneys. 

In  each  of  the  first  three  snbvarioties  there  is  bnt  one  kidney,  yet 
embryologically  the  conditions  differ  widely.  In  class  A  one  kidney  is 
entirely  absent;  in  class  B  both  kidneys  are  more  or  less  fnlly  developed 
and  united ;  in  class  C  one  kidney  is  never  sufficiently  developed  to  per- 
form its  functions. 

Single  Kidney. — Single  kidney  is  very  rare.  Morris  has  col- 
lected records  of  K)  instances  among  24,542  autopsies.  The  kidney  is 
hypertrophied  and  may  be  situated  normally  or  displaced  downward. 
The  ureter  is  wanting  on  the  opposite  side.  The  absence  of  one  kidney 
is  not  necessarily  a  great  evil,  for  Newman  has  recorded  17  cases  of 
patients  with  this  abnormality  living  beyond  the  sixtieth  year.  But  it 
is  of  ])aramount  importance  should  the  question  of  nephrectomy  arise. 

Fused  Kidney. — Fused  kidney  may  be  horseshoe-shaped,  com- 
pletely fused,  or  irregular  in  sha])e.     The  two  latter  forms  are  extremely 

rare.  In  each  the  kidney 
has  two  ureters  running 
from  it  into  o])posite  sides 
of  the  bladder,  and  may  be 
situated  normally,  displaced 
downward,  or  lying  in  the 
median  line. 

The  horseshoe  kidney 
(Fig.  Ho)  is  the  most  com- 
mon of  all  renal  abnormali- 
ties. Morris  noted  it  IJ) 
times  among  IS, 244  autop- 
sies; Preindlsberger  ^  6 
times  among  1,344  autop- 
sies ;  and  Socin  -  T)  times 
among  1,030  autopsies — in  all,  30  cases  among  21,218  autopsies  (1  in 
707).  The  fused  organ  is  made  up  of  two  fairly  normal  kidnevs  lying 
low  in  the  loin,  and  more  or  less  intimatelv  united  bv  a  l)and  of  renal 


Firi.    ii.i. — IrlonsESHOK   Ktdnky. 


'  Wien.  klin.  Rundschau,  1901,  xv,  197,  215. 
^Quoted  by  Bergmann,  op.  cit.,  p.  117. 
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tissue  rnnniiiii'  acM'oss  tlic  iiKMliiiii  line  and  connect iiii;'  llie  Idwer  jioles  of 
the  two  organs.  (  In  one  of  Socin's  and  one  of  Preindlsherger's  cases 
tlie  upper  ])oles  are  united  instead  of  the  lower  ones.)  'I'he  i>i-eat  vessels 
habitually  lie  behind  the  central  mass,  \vliile,  as  a  rule,  the  ureters 
descend  in  front  of  it.  There  are  usually  two  separate  and  nornud 
pelves  and  ureters,  but  ureteral  and  vascular  abnormalities  often  occur. 
Since  the  possibility  of  partial  nephrectomy  has  become  generally  recog- 
nized, the  liorseslioe  kidney  has  lost  its  terrors.  A  contem])lated 
nephrectomy  need  not  be  abandoned  if  this  condition  is  encountered. 
Resection  of  the  affected  half  of  the  organ  may  be  ])erformed,  although, 
of  coui-se,  tlic  other  half  must  be  spared. 

Atrophy  of  the  Kidney. — Atrophy  of  one  kidney  uuiy  be  con- 
genital or  acijuired.  Congenital  atrophy  is  infrequent,  while  acquired 
atrophy,  the  result  of  interstitial  nephritis  or  of  ureteral  obstruction,  is 
common.  The  existence  of  this  condition  enforces  the  rule,  Never  'per- 
form nephrectomy  unless  you  are  sure  that  the  opposite  li-idiicy  is  present 
and  functionaUitij  (]>.  01). 

Supernumerary  Kidney. — Supernumerary  kidneys  are  most  un- 
common. jMorris  records  8  cases,  of  which  2  were  examples  of  small 
accessory  organs  lying  near  one  of  the  kidneys.  The  third  case,  re- 
ported by  Watson  Cheyne,^  is  unique  in  that  the  superiuimerary  kidney 
lay  at  the  pelvic  brim  and  was  found  during  a  laparotomy. 

Misplaced  Kidney 

A  misplaced  kidney  is  by  no  means  a  movable  or  floating  kidney  (p. 
488),  though  the  two  conditions  may  coexist.  A  fused  kidney  is  usually 
misplaced,  a  misplaced  kidney  often  misshapen.  Usually  only  one  kid- 
ney is  affected.  The  misplaced  organ  conunonly  lies  near  the  sacro- 
iliac synchondrosis,  exceptionally  in  the  true  ])elvis  or  the  opposite  loin. 
The  condition  is  usually  congenital,  though  a  movable  kidney  may  be- 
come fixed  in  an  abnormal  position. 

The  clinical  features  of  misplaced  kidneys  are:  {a)  the  danger  of 
mistaking  them  for  abdominal  tumors,  and  {tj)  the  jjainful  and  patho- 
logical effects  of  pressure  upon  the  misplaced  organ  its(df  as  well  as  upon 
the  adjoining  organs,  llochenegg^  records  !)  ne])hrectoniies  for  this 
condition. 

URETERAL   ANOMALIES 

Anomalies  of  Number. — \'ariations  in  the  uund)er  of  the  ure- 
ters are  attributable  to  anomalies  in  the  kidneys.  Thus,  when  one  kid- 
ney is  absent  its  ureter  is  missing  as  well.     A  fused  kidney,  however, 

>  Lancet,  1S99,  i,  21').  '  Wien.  klin.  Wochenschr.,  1!)()0,  xiii,  4. 
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coiiiiuoiilv  lins  two  (listiiicl  iiclvcs  niid  iirclcrs.  Wlicn  i\  kidney  has  two 
or  more  scparak^  pelves  the  uretei's  are  correspondingly  increased  in 
ninnbei-.  These  iiiulti|)le  ureters  usually  become  fused  in  the  U})per 
part  of  their  coui-sc.  if  they  reuiain  separate  until  they  reach  the  blad- 
der, they  terminate  by  two  distinct  orifices  placed  close  together.  The 
ureter  that  arises  from  the  lower  pole  of  the  kidney  terminates  normally 
at  the  angle  of  the  trigone.  That  which  originates  in  the  upper  pole 
crosses  behind  its  fellow  and  terminates  below  it,  abnormally. 
Thus  the  ureter  may  be — 

1.  Double  in  its  upper  part  (most  common  type). 

2.  Double  in  its  low^er  part  (alleged  by  Ka])sammer,  denied  by 
Albarran). 

3.  Double  throiigliout. 

Anomalous  Point  of  Origin. — When  a  ureter  rises  from  any 
but  the  must  dejieudent  point  in  the  renal  pelvis  it  may  so  interfere  wdtli 
the  outflow  of  urine  as  to  cause  hydronephrosis  (p.  506). 

Anomalous  Implantation. — The  ureter  may  empty  into  the  ure- 
thra, the  rectum,  or  the  seuiinal  passages  (or  the  vagina  in  the  female). 
Such  cases  are  rare.  The  subject  is  discussed  by  Beuckhiser  ^  and 
Olshausen.- 

Dilatation  of  the  Lower  End  of  the  Ureter. — (Infravesical 
Ureteral  Cyst). — This  rare  condition  is  due  to  constriction  of  the  vesical 
orifice  of  the  ureter.  Stricture  at  this  point  causes  a  back  pressure 
that  is  chiefly  felt  in  that  part  of  the  ureter  wdiich  underlies  the  vesical 
mucous  membrane.  The  ureteral  wall  gradually  stretches  at  this  jx)int 
until  there  is  a  large  cyst  projecting  into  the  bladder.  Hydronephrosis 
may  result.  The  cyst  may  grow  large  enough  to  obstruct  the  urethra, 
or  even,  in  the  female,  to  protrude  from  the  meatus  (prola])se 
of  the  vesical  mucous  membrane).  On  the  other  hand,  the  pouch 
may  become  inverted  into  the  ureter  (Delore).  Englisch  has  collected 
23  cases  of  sucli  cysts,  in  7  of  which  the  ureter  terminated  in  an  ali- 
normal  locality. 

Congenital  strlciare  occurs  at  the  lower  end  of  the  ureter.  It  causes 
the  condition  just  descrilx'd. 

Angulation. — Kinking  of  the  ureter  over  a  branch  of  the  renal 
artery  or  xcin  prol)al)ly  occurs  only  as  the  result  of  nephroptosis. 

CONGENITAL    ANOMALIES    OF    THE    BLADDER 

Double  hladder,  a  condition  in  whieli  the  bladder  is  either  divided 
into  lateral  halves  by  a  central  partition,  or  gives  off  one  or  two  large 
lateral  cavities,  or  is  divided  by  a  transverse  partition,  is  very  rare.     The 

»  Zeitschr.f.  Geb.  u.  Gyn.,  1899,  xli,  413.  ^  ^^^  jggg^  xli,  423. 
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iiiiiiiiinlv  is  ;i  ciifiims  oiic  mid  liiis  ('crlniii  cliiiic;!!  si^iiiticuiicc  in  lliiit  it 
may  give  rise  to  troiihlcs  siiiiiliirto  those  caused  hy  a('(inir(!d  divert  i(Mda, 
with  which,  indeed,  it  is  often  confused.  Absence  of  the  bladder  is  also 
very  rare. 

EXSTROI'IIV     OF    TIIK    DlADDKIJ 

Exstro])]iy  or  extroversion  of  tlie  hhidder  (ectoj)ia  vesica')  is  far 
more  conmion  in  the  male  than  in  tlie  female.  'I'hiis,  of  tlie  49  cases  col- 
lected by  Ponsson,^  37  were  men  and  l:i  vvomeii.  in  the  female  it  is  of 
less  importance,  as  it  may  be  more  easily  concealed,  and  does  not  prevent 
performance  of  the  sexual  act.  Cases  of  pregnancy  and  successful  de- 
livery at  term  are  recorded. 

The  deformity  is  an  arrest  of  development  in  the  miMlian  line  anal- 
ogous to  luireli]),  and  is  found  in  different  degrees.  In  a  type  ease  the 
lower  part  of  the  front  wall  of  the  abdomen  anil  the  front  wall  of  the 
bladder  are  absent.  The  pubic  bones  are  more  or  less  widely  separated 
from  one  another,  their  ends  being  united  by  a  strong  band  of  tibrous 
tissue.  The  i)osterior  wall  of  the  bladder,  pressed  out  by  the  intestines, 
forms  a  mottled,  red,  tonuitolike  tumor,  occu])ying  the  ])osition  of  the 
symphysis  pubis.  Inguinal  hernia  of  one  or  both  siiles  is  not  uncom- 
monly present,  either  partial  or  extending  down  into  the  scrotum,  which 
is  usually  nornnd,  C(mtaining  the  testicles.  The  p(?nis  is  rudimentary, 
and  affected  liy  complete  epispadias.  The  ureters  are  sometimes  greatly 
dilated,  forming,  as  it  were,  rudimentary  bladders.  The  pathology  and 
etiology  are  given,  in  detail  by  Connell.^' 

The  above  description  applies  to  a  type  case.  There  nuiy  be  varia- 
tions in  the  absence  of  herniu",  in  a  nornnil  union  of  the  pubic  bones,  in 
the  amount  of  the  protrusion,  etc.  Ordinarily  in  the  adult  the  mass 
reaches  the  size  of  the  i)alm  of  the  hand.  With  com])let(^  exstrophy 
there  is  also  always  com])lete  epispadias.  A  condition  analogous  to 
exstro})hy  may  exist  where  the  l)ony  union  of  the  pelvis  is  lacking,  but 
the  anterior  walls  of  the  abdomen  and  bladder  are  perfect.  Here  there 
is  a  sort  of  hernia  of  the  bladder  forward.  In  such  cases  there  is  always 
some  nudforniation  of  the  external  organs  of  gencu'ation. 

In  exstroidiy  of  the  bladder  the  jiatient's  condition  is  miserable  in- 
deed. 'J'he  mucous  membrane  covering  the  protruded  posterior  wall  of 
the  everted  bladder  is  inflamed,  thickened,  ulceraf(Ml,  and  covered  by 
decom])osing  stringv  mucus,  the  whole  bathed  in  ainmoniacal  urine. 

The  integument  of  the  abdomen  and  thighs  becomes  excoriated  and 
inllamed.  'I'lie  friction  of  garments  in  walking  only  serves  to  aggravate 
the  existing  ditliculties,  and  the  sufferer  is  in  a  trnlv  pitiable  condition. 


'  Guyon's  Annales,  1888,  vi,  94,  155,  244,  337,  409,  471,  53G,  615. 

^  Jour.  Am.  Med.  Assoc,  1901,  xxxvi,  037. 
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By  pressiiiii'  l);i(*k  tlio  inflaiued  liladdcr  a  small  ])rostate  is  exposed, 
lying  at  tlie  angle  of  the  ])cnis  and  the  vesical  lunior,  and  npon  it  tlie 
veruniontannm  and  the  ejaculatory  ducts  may  be  plainly  seen.  These 
])atients  have  erotic  fancies  and  seminal  emissions,  but  they  are  incapa- 
ble of  full  ei-ection  or  of  perfect  sexual  intercourse. 

The  possibility  of  years  of  such  severe  vesical  catarrh  without  any 
ascending  infection  of  the  kidney  enforces  the  lesson  that  the  ureteral 
sphincters  are  the  true  guardians  of  the  kidneys,  and  that  ascending  in- 
fection does  not  occur  unless  these  portals  are  fcu'ced  by  the  back  pres- 
sure of  urinary  retention.  Yet  in  the  long  run  the  inflannnation  of  the 
exstrophied  bladder  does  extend  up  the  ureters  to  the  kidneys  and  the 
patient  thus  usually  meets  his  death. 

Treatment. — PaUiative  treatment  consists  in  wearing  an  appropriate 
urinal.  Xo  urinal  can  be  well  arranged  for  an  infant  or  a  young  child, 
and  at  this  time  vaselin,  hot  water,  and  dusting  powder  are  our  only 

arms  against  the  disease.  In  later  life 
Earle's  or  Collin's  urinal  may  be  worn. 
These  consist  of  a  metallic  shield,  prefer- 
ably of  silver,  sufficiently  bulged  to  contain 
the  protruding  vesical  wall  without  coming 
into  contact  with  it.  The  edge  is  rounded 
off  so  as  to  make  for  itself,  by  pressure,  a 
deep  groove  around  the  vesical  tumor. 
From  the  lower  part,  which  is  slightly  bel- 
lied downward,  extends  a  tube  upon  which 
is  fitted  a  long,  flat  rubber  bag,  to  be  worn 
strapped  to  the  thigh,  and  to  serve  as  a 
reservoir  for  the  urine  (Fig.  114). 

The  bottom  of  the  bag  terminates  in  a 
metallic  screw,  which  can  be  removed  to 
allow  the  urine  to  drain  off.  The  metallic 
shield  above  is  held  in  jjlace  by  a  truss, 
which  serves  at  the  same  time  to  retain  any 
hernial  projections  in  the  groin.  The  instrument  may  be  kept  clean  by 
a  weak  solution  of  formalin. 

Choice  of  Treatment. — Palliative  treatment  is  always  unsatisfac- 
tory, yet  it  may  be  em])loy(Ml  by  those  who  object  to  o])eration,  for  oper- 
ative treatment  is  almost  equally  unsatisfactory.  We  still  await  the 
genius  who  shall  give  us  a  reasonably  safe  and  certain  cure  for  this  con- 
dition. ]\Iost  of  the  aiitophislic  methods  are  safe,  but  their  results  are 
scarcely  worth  the  having.  Maydl's  o])eration  does  not  give  much  better 
results.  If  the  patient  is  cured  by  this  o])eration  he  holds  his  urine 
fr(Hii  four  to  six  hours,  a  result  boasted  by  no  other  ])rocedure.  Yet  the 
operation  is  a  serious  one.     Its  13  per  cent  reported  mortality  is  ]irob- 


FiG.  114. 
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iililv  an  imdorostiiuiitc.  It  is  inipnssililc  yd  Id  jiidiic  Ikiw  loiiij;  the  kiil- 
iicys  will  withstaiul  iutV'ctioii.  I5ii[.,  such  as  it  is,  MaydTs  (or  Peters's) 
operation  is  the  best  we  Lave. 

After  the  urinary  stream  has  thus  Leon  diverted,  the  lihiddcM-  mucosa 
is  excised,  tlie  recti  brouii'lit  togethei-,  and  an  effort  made  to  tVtrm  a  pre- 
sentable penis  and  nrethra. 

IJracttits  Cyst,  or  Fistula 

Toward  the  middle  months  of  intra-nterine  life  the  nrachns  (the 
canal  connecting  the  bladder  with  the  umbilicus)  becomes  obliterated. 
Kxceptionallv,  it  remains  patent  thronghont  or  at  one  extremity.  This 
])atency  gives  rise  to  a  nrachns  cyst,^  or  fistula,"  as  the  case  may  be. 
Trachns  cyst  is  exceedingly  rare.  I  have  seen  one  in  an  adult  which 
formed  a  large,  irregnlar,  fluctuating,  hypogastric  tumor. 

Urachus  fistula  is  commonly  a  congenital  condition,  and  is  usually 
caused  by  urethral  obstruction.  Certain  cases  of  persistent  permeability 
of  the  urachus  without  any  obstruction  of  the  natural  urinary  passages 
are  quite  inexplicable.  The  urachus  may  opien  in  adidt  life  as  a  result 
of  urethral  obstruction,  but  doubtless  this  does  not  occur  unless  there  has 
been  some  congenital  defect  in  the  closure  of  the  canal.  Urachus  fistula 
may  be  distinguished  from  fistula?  resulting  from  the  bursting  of  an 
abscess  or  from  malignant  infiltration. 

The  treatment  of  urachus  cyst,  or  "fistula,  consists  in  the  excision  of 
the  canal  or  cyst  after  the  urethral  ol)struction  has  been  removed.  In- 
deed, some  fistula'  have  been  closed  by  merely  removing  the  obstruction 
and  cauterizing  the  canal  by  injections  of  alcohol  or  other  irritants. 

ATROPHY    OF    THE    PROSTATE 

Atrophy  of  the  prostate  is  unconnnon.  It  occurs  congenitally  or 
after  the  organ  has  been  materially  injured  by  abscess,  stone,  or  trauma. 
Physiological  atrophy  of  the  prostate  occurs  in  a  certain  |)roportion  of 
old  men.  This  atrophy  Thompson  observed  11  times  among  1(54  per- 
sons over  sixty  years  of  age.  Messer  met  with  it  20  times  in  100  cases 
(von  Frisch),  and  others  give  still  higher  estimates. 

The  prostate  fails  to  develop  in  eunuchs,  and  many  authors  believe 
that  it  atrophies  after  castration  in  later  life.  Idioj)athic  failure  of  de- 
velopment has  also  been  observed. 

In  the  atrophied  prostate  the  glandular  tissue  is  shrunken  and 
wasted,  and  the  stroma  is  l)ut  little  affected. 


1  Weiser,  Annals  of  Surg.,  October,  llKXi. 

2  Binnio,  Jour.  Am.  Med.  As.sor.,  IDOO,  xivii,  lO'.i. 
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Symptoms.       r.olli    cinircsi^?    mid    rctciilidii    linvc    lu'Oii    ntfrilmtcd    to 
prostatic  iitropliv;  bill,  as  a  mailer  of  tad,  il  causes  no  syiii])toiiis. 


MALFORMATIONS    OF   THE    URETHRA 

The  uretlirti  is  subject  to  arrest  and  error  of  dovelopnient,  but  is  not 
often  seriously  deformed.  Among  curiosities  of  deformity  may  be 
mentioned  abnormal  position  of  the  meatus  on  the  side  of  the  glans 
penis;  termination  of  the  ejaculatory  ducts  in  a  separate  canal,  running 
along  the  dorsum  of  the  penis  and  opening  behind  the  glans  ^  (gonorrhea 
of  this  canal  has  been  noted)  ;  and  termination  of  the  urethra  in  the 
groin.^  Le  Fort  ^  has  collected  and  classitied  the  different  varieties  of 
fistula  of  the  penis  and  the  so-called  double  urethra,  and  shows  that  the 
second  urethra  is  always  a  blind  pouch,  usually  a  prolongation  of  the 
lacuna  magna.  In  fact,  double  urethra  does  not  exist,  except  with 
double  penis. 

All  these  deformities,  dependent  upon  excessive  and  unnatural  de- 
velopment, are  exceedingly  rare.  Deformities  caused  by  a  defect  of 
development  are  more  common.  Either  the  canal  is  obstructed  or  it  is 
not  closed  in.  In  the  former  case  the  junctions  among  the  various  parts 
of  which  the  canal  is  formed  are  incom})lete  (atresia — congenital  stric- 
ture) ;  in  the  latter  the  closure  of  the  walls  is  defective  (hypospadias — 
epispadias). 

Atresia. — Atresia,  commonest  at  the  meatus,  may  occur  at  any  part 
of  the  canal.  Indeed,  the  entire  urethra  may  be  replaced  by  a  fibrous 
cord.     The  prostatic  urethra  is  never  obstructed. 

The  obstruction  is  usuallj'  but  a  thin  membrane  which  may  be  punc- 
tured and  the  orifice  kept  patent  until  it  heals,  after  which  no  further 
trouble  need  be  anticipated.  If,  however,  the  urethra  is  imperforate 
for  some  distance,  it  may  be  punctured  with  a  small  trocar,  but  oidy 
after  the  internal  segment  has  been  accurately  located  by  external  ure- 
throtomy, or,  if  the  membranous  urethra  is  also  involved,  by  suprapubic 
c^'stotomy.  In  these  cases  the  urachus  often  remains  patent,  and  the 
patient  urinates  through  it.  Uemoval  of  the  urethral  obstruction  is 
soon  followed  by  closure  of  the  urachus.  Englisch  '^  has  furnished  a 
contribution  to  this  subject.  The  stricture  liable  to  ensue  upon  punc- 
ture of  the  diaphragm  or  of  a  band  must  be  combated  by  the  usual 
methods.  Major  surgical  procedures  are  best  delayed,  if  possible,  iintil 
the  patient  has  attained  his  sixth  or  eiglith  year. 

*  Cruveilhier,  "Traits  d'anatoinie  descriptive,"  Paris,  1865,  vol.  ii,  fasc.  1. 

^  Haller,  quoted  l^y  Pittia,  "  Krankheiten  der  inaniilicheu  {Jesclilt'chfsorjiano,"  1SG4. 
^Guyon's  Annalc.%  IHm,  xiv,  624,  792,  912,  and  1095. 

*  Arch.f.  Kiuderheilk.,  1S81,  ii,  S5  and  291. 
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Congenital  Stricture.  — Congenital  stricture,  usually  of  the  mea- 
tus, is  so  connnon,  antl  has  such  a  direct  bearing  upon  the  treatment  of 
the  soK'alled  oi-ganic  stricture,  that  it  is  considered  in  that  connection. 

Dilatation  of  the  Urethra.— Bokay  ^  has  collected  14  cases  of 
congenital  urethral  diverticula,  only  o  of  which  were  due  to  stricture. 

Hypospadias 

Hypospadias  is  that  form  of  imperfect  development  of  the  urethra 
in  which  the  canal  terminates  in  an  <)])ening  in  its  lower  wall  instead  of 
extending  to  its  normal  tcii-mination  in  the  end  of  the  glans  ])enis.  There 
are  three;  degrees  of  hypospadias:  (1)  balaniiic  liypospadia-s,  in  which 
the  urethra  oj)ens  on  the  lower  surface  of  the  glans  or  at  the  peno- 
balanitic  junction;  (2)  jx'nile  hypospadias  (peno-scrotal  and  scrotal 
hypos])a(lias),  in  which  the  canal  opens  on  the  under  surface  of  the 
penik;  urethra,  usually  at  the  peno-scrotal  angle;  and  {"•))  perineal  liy- 
pospaduus,  in  which  the  urethra  terminates  in  front  of  the  triangular 
ligament  and  o}x>ns  in  the  perineum.  Thus  hypospadias  always  occurs 
in  front  of  the  cut-oif  muscle,  and,  no  matter  how  extensive  it  may  he, 
the  patient  always  has  control  over  the  escajie  of  ui'ine.  lly])os])a(lias 
at  the  peno-scrotal  angle  is  more  common  than  the  })crineal  variety,  and 
most  frequent  of  all  is  balanitic  hypospadias.  That  part  of  the  urethra 
lying  between  a  hypos})adial  opening  and  the  meatus  is  usually  al)scnt 
or  impervious,  but  may  be  patuh^us  for  a  short  distance  in  front  of  the 
opening  on  the  floor  of  the  urethra,  or  even  up  to  the  meatus. 

Hypospadias,  as  counnonly  encountered  in  practice,  consists  in  an 
absence  of  the  frenum  preputii  and  a  flaring  oj)en  of  the  meatus  in- 
feriorly,  or  an  opening  in  the  floor  of  the  canal  within  a  few  lines  of  the 
natui'al  meatus,  the  jmsition  of  which  hitler  is  usually  uiarkeil  more  or 
less  ])erfectly  in  its  usual  site.  The  hypospadic  urethral  orifice;  is  always 
contracted.  With  })eniie  hypospadias  there  is  usually  some  downward 
curvature  of  the  ])enis,  an<l  not  infrequently  adhesion  of  the  penis  to  the 
scrotum.  The  under  surfaces  of  the  corpora  cavernosa  are  not  den'el- 
oped,  the  fibrous  sheath  of  the  penis  is  thickened  and  too  short  beneath, 
so  that  the  condition  may  be  called  one;  of  jieniiancMit  ])liysiological 
chordee.  The  penis,  freed  of  all  cutaneous  and  urethral  attachments, 
cannot  l)e  straightened  until  the  fibrous  sheaths  of  both  corpora  have 
been  transvei'selv  incised  beneath,  and  sometimes  not  then  until  the 
fibrous  se])tuui  has  been  incised.  The  |)enis,  usually  small,  is  sometiuies 
conq)letely  buried  in  th(^  scrotum.  With  perineal  hy]>ospadias  the  scro- 
tum is  bifid,  and  the  penis  is  usmdly  very  imperfectly  developed,  im- 
perforate, and  looks  like  a  large  clitoris.     The  bifid  scrotum  passes  very 

'  Dermatolog.  Zeitschr.,  1900,  vii,  721. 
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"well  for  a  vnlva,  and  in  this  way  most  of  the  pseudo-lierniaphrodites  are 
formed. 

Etiology — Hypospadias  is  usually  regarded  as  a  simple  arrest  of  de- 
velopment in  a  portion  of  the  lower  wall  of  the  urethra,  its  lateral  halves 
failing  to  unite  in  the  median  line.  In  favor  of  this  view  are  the  mani- 
fest hereditary  tendency  to  this  deformity  seen  in  some  cases,  and  the 
fact  that  at  two  months  the  embryo  has  hypospadias  normally.  The 
scrotum  has  not  yet  united,  and  if  natural  development  ceases  here  the 
last  degree  of  hypospadias  results.  It  may  be  urged  that  this  theory 
does  not  explain  the  incurvation  of  the  penis,  nor  its  adhesion  to  the 
scrotum,  nor  the  scarlike  contracted  appearance  of  the  orifice.  To  ex- 
plain these  facts  Kaufmann  ^  advances  the  theory  that  hypospadias  and 
epispadias  are  examples  of  congenital  fistula  dependent  upon  imperfect 
union  of  the  penile  and  the  balanitic  urethra.  These  two  portions  of  the 
canal,  it  is  known,  are  developed  separately,  and  if  imperfectly  approxi- 
mated atresia  at  the  jieno-balanitic  junction  may  result.  Now,  Kauf- 
mann supposes  that  the  urine  secreted  by  the  fetus  may  break  either 
through  the  obstruction,  leaving  congenital  fistula,  or  through  the  floor 
of  the  canal,  producing  hypospadias,  or  through  its  roof,  thus  causing 
epispadias.  Even  supposing  that  this  theory  explains  incurvation  and 
adhesion  (which  it  does  after  a  fashion),  it  can  scarcely  explain  mal- 
position of  the  urethra  in  epispadias,  or  exstrophy  of  the  bladder,  with 
nonunion  of  the  symphysis  pubis — phenomena  so  closely  related  to  epis- 
padias that  no  theory  wliich  does  not  elucidate  them  can  be  invoked  to  ac- 
count for  the  urethral  deformity.  And  why,  moreover,  does  not  the  urine 
find  a  free  vent  through  the  uraclms  as  it  does  when  the  urethra  remains 
closed  ?     In  short,  Kaufmann's  theory,  though  ingenious,  is  insufficient. 

Symptoms — Balanitic  hypospadias  is  unimportant ;  many  patients 
have  it  without  being  aware  of  the  fact,  while  the  greatest  inconvenience 
it  produces  is  a  slight  imijerfection  in  erection  and  a  dribbling  at  the 
end  of  urination.  With  penile  or  perineal  hypospadias,  however,  the 
patient  may  be  forced  to  urinate  in  a  squatting  posture  to  keep  from 
wetting  himself,  erection  may  be  very  imperfect,  and  there  may  be  im- 
potence from  inability  to  throw  the  semen  into  the  vagina.  An  asso- 
ciated inconvenience  is  the  necessity  of  enlarging  the  contracted  meatus, 
in  order  to  introduce  dilating  instruments,  in  case  of  stricture. 

Treatment — For  hahuiilic  hypospadias  no  treatment  is  actually 
necessary  unless  a  meatotomy  to  permit  the  introduction  of  instruments 
into  the  urethra. 

But  if  tlie  ])ati(Mit  demands  radical  oiici'at  ion.  Beck's  procedure 
should  be  em])l(mMl. 

For  penile  and  lu'i-ineal  hypos])adias  o|K;u-ation  is  always  reipiired. 

'  Deutsche  Chirurgie,  1,  a.,  GO. 
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Epispadias 

Epispadias  (eVi,  above;  cnrdi^w,  I  separate^  is  a  fissure  of  tlio  su- 
perior wall  of  the  uretlira  with  ectopia  of  the  canal  (Guyon).  It  is 
extremely  rare.  According  to  Baron/  e])isj)a(lias  occurs  once  for  150 
cases  of  liyposj)adias,  but  Marshall  did  not  iiiid  a  single  case  of  epispa- 
dias in  examining  (50,000  conscripts.^  The  (epispadias  may  he  balanitic 
or  ])enile,  or  the  urethra  may  be  entirely  laid  <»|)('n.  This  complete 
epispadias  is  almost  always  acconi})anied  by  exstrophy  of  the  bladder. 
The  ei)is])a(lic  orifice  is  large,  and  sometimes  the  finger  may  even  bo 
passed  through  it  into  the  bladder.  The  ])repuee  forms  a  knol)  of  loose 
tissue  below  the  glans.  The  penis  is  short  and  thick,  or  small  and  more 
or  less  deviated.  Jt  is  usually  adherent  to  th(!  scrotum,  sometimes 
])ractically  buried  in  it.  The  pubic  bones  may  be  separatee!  even  when 
there  is  no  exstrophy  of  the  bladder,  and  there;  may  be  hci'uia  of  tliat 
organ  without  exstro])hy. 

Etiology — Tlui  observations  made  upon  the  etiology  <»f  hyj)ospadias 
apply  equally  well  to  this  condition.  E})is])adias  is  certainly  an  arrest 
of  dev^elopment  in  the  upper  wall  of  the  urethra,  but  it  is  still  a  matter 
of  hypothesis  how  the  uretlira  gets  above  the  united  corpora  cavernosa ; 
for  even  when  the  genital  buds  which  are  to  form  the  corpora  cavernosa 
are  still  sejiarate  at  the  fortieth  day  of  fetal  life,  the  urethra  is  beneath 
them.  With  exstrophy  of  the  bladder,  where  the  lower  portion  of  the 
abdominal  wall  is  lacking  and  the  pubic  bones  do  not  come  togetlun",  it 
is  easier  to  understand  how  the  roof  of  the  urethra  may  Ik;  wanting 
throughout. 

Symptoms. — The  symptoms  consist  in  the  functional  derangement  of 
micturition,  erection,  and  emission,  as  in  liyi)os|)adias ;  l)ut  it  is  to  be 
noted  that  incontinence  of  urine,  which  never  comj)licates  hypospadias, 
is  usually  the  main  feature  of  severe  cases  of  epispadias,  and  this  cries 
out  for  operation  more  loudly  and  incessantly  than  even  the  most  ag- 
gravated symptoms  of  hypospadias.  Unfortunately,  it  is  jn-c^cisely  here 
where  operations  are  most  in  demand  that  they  accomplish  least. 

Treatment. — Eor  the  milder  cases,  uncomplicated  by  the  loss  of 
sphincter  power,  the  counsel  to  bear  their  woes  jiatiently  is  a  good  one. 
The  methods  hitherto  employed  to  relieve  this  condition — even  the  fa- 
vored procedures  of  Thiersch  and  Duplay — are  tedious  and  fraught 
with  failures.  In  view,  however,  of  the  success  of  the  Nove-Josserand 
operation  for  hy])os])a(lias,    I  should  be  tempted  to  try  it  for  simple 


'  Dolbeaii,  op.  cit.,  p.  11. 

-  Englisch  {Bull,  rnrd.,  Paris,  lS*)o,  ix,  153)  has  reported  a  case  of  complete  separa- 
tion of  the  penis  into  lateral  halves,  each  corpus  cavernosum  forming  a  penis  by  itself, 
and  the  urethra  opening  between  them. 
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penile  epispadias.  In  addition  to  the  changes  obviously  necessary  to 
adapt  the  operation  to  epispadias  it  would  be  necessary  to  divert  the 
stream  of  urine  by  ureteral  catheterism,  and  it  might  seem  advisable  to 
connect  the  new^  and  the  old  urethra  by  continuing  the  graft  into  the 
outer  extremity  of  the  epispadic  urethra  previously  denuded.  I  see  no 
reason  why  the  Nove-Josserand  operation  should  not  succeed  when  thus 
applied  to  the  upper  surface  of  the  penis  as  Avell  as  it  has  undoubtedly 
succeeded  on  the  opposite  side  of  that  organ. 

When  the  sphincter  is  lost  it  cannot  be  replaced.  If  there  is  ex- 
strophy of  the  bladder,  that  deformity  requires  attention. 

The  complicating  adhesions,  torsion  or  flexion  of  the  penis,  must  be 
dealt  with  here,  as  in  hypospadias,  by  liberating  incisions  of  the  skin 
and  the  sheaths  of  the  cavernous  bodies. 


CHAPTER    LVI 
DISEASES    OF   THE    SCEOTUM 

ANATOMY 

The  scrotum  is  a  pouck  formed  of  skin  and  of  muscular  and  con- 
nective tissue.  Its  function  is  to  contain  and  sii])])ort  the  testicles.  It 
is  developed  from  lat(>ral  halves  which  unite  centi-nlly  in  \\u:  ra])lie, 
a  raised  line  continuous  with  the  ra])he  of  the  penis  and  that  <d"  the 
perineum. 

The  integument  of  the  scrotum  is  delicate  in  structure,  covered  with 
a  few  hairs,  and  likely  to  become  pigmented  at  ])iil)erty.  The  seha- 
ceous  glands  are  very  large. 

The  clartos  is  a  layer  of  nnstri]ied  muscle  iiriuly  attached  to 
the  integument,  and  reflected  inward  from  tlie  ra])he,  to  form  the 
septum  scroti.  On  exposing  the  scrotum  to  the  air,  the  vermicular 
contractions  of  this  muscle  can  be  readily  seen.  Tlicy  occur  under 
the  influence  of  cold  or  fright,  and  during  the  venereal  orgasm.  In 
youth,  especially  in  winter,  the  dartos  is  habitually  contracted  and 
holds  the  testicles  well  up  under  the  ]iubes.  The  ancient  sculptors 
did  not  fail  to  notice  that  contraction  of  tlic  scrotum  was  a  nuirk  of 
general  as  well  as  of  sexual  vigor.  In  the  aged  and  infirm,  on  the 
other  hand,  especially  during  the  sunnner,  th(;  muscle  relaxes,  al- 
lowing the  testicles  to  hang  low,  supported  mainly  by  the  sp(>rmatic 
cords. 

The  septum  scroti  is  pervious  to  flnids,  so  that  serum  or  infiltrated 
urine  can  find-  its  way  readily  from  one  side  to  the  other.  Tlic  lijm- 
phatics  of  the  scrotum  are  large  and  numerous  and  lead  to  the  inguinal 
glands. 

The  connective  tissue  within  the  scrotum,  like  that  of  the  penis,  is 
practically  devoid  of  fat.  The  muscular  dartos,  described  above,  is  the 
only  layer  of  inij)oi'tance.  The  space  between  it  and  the  testicle  is 
filled  with  a  h)ose  mesh  of  fascia  within  which  run  th(i  scattered  fibers 
of  the  cremaster  muscte,  and  beneath  which  tlu?  infundibuliforni  fascia, 
derived  from  the  transversalis  fascia,  forms  the  investment  of  the 
spermatic  cord. 
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ANOMALIES 

The  scrotum  develops  independently  of  the  testicles,  hut  if  the  latter 
fail  to  descend  it  remains  rudimentary. 

Failure  of  union  between  the  lateral  halves  of  the  scrotum  consti- 
tutes one  of  the  features  of  pseudo-hermaphroditism. 

CUTANEOUS    DISEASES 

The  scrotum  may  be  affected  by  most  of  the  diseases  of  the  skin. 
Only  those  that  are  modified  by  their  position  deserve  notice. 

£]czenia. — Eczema  attacking  the  scrotum  and  the  surrounding 
parts  is  sometimes  excessively  obstinate  and  prone  to  relapse. 

Acute  eczema  sets  up  an  enormous  edematous  swelling,  resembling 
that  seen  in  general  anasarca. 

Intertrigo. — intertrigo  occurs  in  children  and  in  fat  men  of 
rheumatic  habit.  Much  can  be  done  to  prevent  it  by  scrupulous  clean- 
liness, and  the  use  of  a  suspensory  bandage  to  keep  the  cutaneous  sur- 
faces apart.  To  overcome  the  hyperemia,  rest,  cleanliness,  and  expo- 
sure of  the  parts  to  the  air  are  speedily  effective  in  mild  cases.  If  the 
surface  is  moist  and  excoriated,  it  should  be  dusted  with  equal  parts 
of  finely  powdered  oxid  of  zinc,  camphor,  and  starch,  or  it  may  be 
dressed  with  the  oxid-of-zinc  ointment  or  with  a  solution  of  sulphate  of 
zinc.  A  strip  of  old  thin  linen  should  be  used  to  sling  up  the  scrotum  and 
keep  the  cutaneous  surfaces  apart.  Later,  when  the  parts  are  dry, 
compound  tincture  of  iodin,  at  first  considerably  diluted  with  water, 
locally,  will  hasten  the  cure.  Avoidance  of  stimulating  food  and  drink, 
to  render  the  secretions  less  irritating,  is  advisable.  Turkish  baths 
avail  much. 

Pityriasis.  —  In  men  with  a  delicate  skin,  es])ecially  in  summer, 
there  is  often  a  slightly  brown  discoloration  of  the  thigh  and  the  scro- 
tum, where  the  two  surfaces  lie  habitually  in  contact,  caused  by  a 
vegetable  parasite  in  the  upper  layers  of  the  epidermis.  It  sometimes 
gives  rise  to  a  mild  local  erythema  and  considerable  itching.  A  few 
applications  of  the  compound  tincture  of  iodin  diluted  to  half  strength, 
and  painted  on  after  the  affected  skin  has  been  washed  with  soap  and 
dried  (to  remove  the  fat  from  the  scales  and  spores'),  will  cure  the  dis- 
coloration and  the  i telling.     Sul]ihurous  acid  does  well. 

Eczema  Marginatum. — This  is  another  parasitic  disease,  affect- 
ing the  scrotum,  I  highs,  mons  veneris,  and  buttocks.  It  is  not  an  ec- 
zema, but  a  her])es  tonsurans  vesiculosus — a  cond)ination  of  herjies 
tonsurans  and  intertrigo,  as  proved  by  l*ick.^     The  eru])tion  commences 


^  Archiv  f.  Derm,  und  Syph.,  1,  iii,  443. 
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ill  one  or  more  small,  roiuid  jjatclics,  red,  elevated,  and  ilehv,  just  where 
the  serotiim  habitually  lies  in  eontaet  with  the  thigh.  It  spreads  cir- 
cumfercntially,  healing'  in  the  center.  The  border  of  the  eruption  is 
sharply  detined,  and  forms  the  distinctive  feature  of  the  disease.  It 
is  composed  of  papules,  vesicles,  excoriations,  and  crusts.  The  parts 
within  this  festooned  border  over  which  the  disease  has  passed  are  left 
of  a  brown  color.  Often,  little  heaps  of  dried-uj)  scales  lie  here  and 
there  U])on  this  "surface.  Patches  of  eru])tion  break  out  in  the  neigh- 
borhood or  within  the  border,  and  behave  exactly  like  the  patches  first 
constituting  the  disease.  The  affection  is  slow  in  getting  well  and  tends 
to  relapse.  Friction  and  moisture  of  th(;  i)arts,  together  with  the  ])ara- 
site,  are  necessary  for  its  production.  Among  the  scales  scraped  fi-om 
the  margin,  the  microscope  may  detect  the  moniliforin  filaments  and 
spores  of  the  tricophyton  of  JMalnister,  In  certain  stages  of  the  disease 
the  parasite  is  difficult  to  find. 

Treatment. — Dilute  lead-water  or  oxi<l-of-zinc  ointment  may  be 
used  locally  at  first  if  there  be  much  infiannuation  of  the  skin,  to  be 
followed  by  parasiticide  lotions,  or  the  latt(M'  may  be  connnenced  with 
at  once.  The  best  of  these  is  a  mild  solution  of  corrt)sive  sul)limate 
(1:10,000),  which  should  be  kept  constantly  applied.  Sulphurous 
acid,  pure,  is  an  excellent  parasiticide;  or  an  ointment  of  tui-peth  min- 
eral (hydrarg.  sulph.  flav.)  2  per  cent  to  4  \)cv  cent  may  be  used.  Treat- 
ment should  be  kept  np  for  some  time  after  a])parent  cui-e,  as  rehqises 
are  the  rule,  and  can  only  l)e  averted  in  this  way. 

Pruritus  Genitalium. — This,  like  other  ])iircly  ])iMiriginoiis  skin 
affections  without  eruption,  is  excessively  obstinate,  the  sulTerers  are 
usually  rheumatic  or  gouty  subjects,  and  any  dietetic  or  hygienic  errors 
seem  liable  to  induce  or  aggravate  thc^  disorder.  Aft(!r  the  exclusion 
of  aninuil  or  veg(;table  parasites  the  treatment  consists  in  hygienic  and 
dietetic  precautions,  with  the  internal  exhibition  of  alkalies,  and,  if 
need  be,  tonics.     Turkish  and  Russian  baths  are  often  very  serviceable. 

The  following  are  among  the  most  generally  useful  local  measures, 
Avhat  is  suitable  for  one  case  often  having  no  effect  u\)on  another: 

Hot  water,  tar,  pure  or  in  combination,  yellow  wash,  chloral,  cam- 
j)hor ;  or, 

I?    Chloroform 2  gm. 

Adipis -0 

M. — Keep  corked  in  a  \vide-niouthed  bottle. 

Or, 

^    Acid,  hydrocyanic,   dil 10  to  T.O  gm. 

(ilvcerini l-"'  A'""- 

Aqu* q.  s.  ad    100    " 

M. — Ft.  lotio. 
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Finally,  electricity,  either  the  induced  or  the  continued  current,  has 
moderate  curative  ])()wer  oyer  some  cases. 

Pediculi  Pubis. — These  parasites  may  be  found  upon  the  scrotum, 
as  they   may,   in  fact,   upon  any   part  of  the   body  from  which   the 

hairs  of  puberty  grow.  They  exist  in 
gi'eatest  abundance,  however,  about  the 
genitals,  and  particularly  on  the  mons  yen- 
eris.  They  are  plainly  visible  to  the  naked 
eye,  as  are  their  eggs  attached  to  the  hairs 
(Fig.  115). 

Mourson,^  a  French  naval  surgeon,  first 
pointed  out  the  relation  between  certain  blue 
sjiots   on   the   skin   and   pediculi   pubis,   and 
^'M-^'trf'rr^'^"*  Douguet   confirmed   the   relationship   by   in- 

a.   Nit  attached  to  hair.  p  _  ,  . 

serting  a  bruised  pediculus  under  the  skin 
and  producing  a  spot.  Mallet  proved  that  the  coloring  matter  resides 
in  the  salivary  glands  of  the  pediculus. 

No  treatment  is  better  than  the  old-fashioned  blue  mercurial  oint- 
ment, which  may  be  rubbed  into  the  hairy  parts  about  the  pubes  and 
perineum  and  somewhat  down  the  thighs,  the  patient  going  to  bed  in 
drawers  and  sleeping  covered  with  the  ointment  all  night.  Two  such 
applications,  at  a  few  days'  interval,  usually  destroys  the  colony.  The 
treatment  is  a  very  dirty  one,  and  much  soap  and  hot  water  form  essen- 
tial parts  of  it. 

INJURIES    OF   THE   SCROTUM 

Wounds. — Wounds  of  the  scrotum,  whether  surgical  or  accidental, 
give  rise  to  free  bleeding.  This  must  be  entirely  controlled  by  ligature 
before  the  wound  is  sutured,  for  in  the  lax  scrotal  tissues  an  insig- 
nificant oozing  may  give  rise  to  an  enormous  hematoma  extending  to 
penis,  thighs,  and  abdomen. 

If  the  hemostasis  is  really  efficient,  the  wound  may  be  closed  by 
a  continuous  suture  with  the  points  close  together  (since  the  dartos 
tends  to  separate  the  edges).  As  a  further  precaution,  the  scrotum 
nuiy  be  compressed  beneath  the  adhesive-jjlaster  dressing  described 
on  p.  0.^1. 

Loss  of  Tissue. — When  any  considerable  portion  of  the  scrotum 
is  destroyed  by  gangrene,  accident,  or  the  knife,  the  rapidity  with 
which  the  defect  covers  in  is  little  less  than  marvelous. 

(^astration  need  never  be  ])('rforme(l,  however  great  the  loss  of  integu- 
ment.    Kocher's  -  case,  in  wliidi  both  testicles  were  practically  covered 


»  Lancet,  1882,  ii,  454. 

2  "Deutsche  Chir.,"  1887,  1  (b),  8. 
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over  by  skin  in  llic  short  si)<i('(>  of  thi'cc  weeks,  shows  what  l)i'illijint, 
results  may  l)e  ol)laine(l  by  (expectant,  trealnieiit.  The  suri;eoii  need 
only  hel|)  with  tension  sutnves  and  aseptic  di-essiiiiis. 

Hematoma  and  Hem.atocele.— (^)ntnsions  of  the  serotum  give 
rise  to  extensive  ecchyniosis  and  edema  quite  eom])arable  to  the  familiar 
blaek  eye.  If  seen  early  the  liemoi-rhao-e  may  be  checked  by  adhesivt;- 
plaster' compression  and  an  ice-ca]).  Later  heat  ])romotes  absorption, 
which  is  rapid.  '  The  hematoma  need  not  be  incised. 

Scrotal  or  extravau'inal  hematocele  (blood  cyst  of  the  scrotum)  is 
a  very  rare  result  of  scrotal  hematoma. 

INFLAMMATIONS    OF    THE    SCROTUM 

Inflamm.atory  Edem.a. — Extensive  edema  may  complicate  any 
inflammatory  afl'ection  of  the  scrotum  on  account  of  the  laxity  of  its 
tissue  and  its  dependent  position.  Scrotal  edema  may  also  be  due  to 
any  obstruction  to  the  return  of  its  blood,  as  occasionally  to  the  hard 
inflammatory  induration  about  an  inguinal  adenitis,  or  it  may  occur 
in  connection  with  general  anasarca. 

Where  edema  is  excessive,  and  the  tension  so  great  that  injury 
to  the  skin  seems  imminent  from  pressure,  a  few  punctures  may  be 
made  on  each  side  of  the  rajdie,  at  the  most  dependent  point  of  the 
scrotum.  These  punctures  should  be  protected  by  a  wet  dressing  to 
encourage  oozing,  to  improve  the  circulation,  and  to  prevent  infection. 
In  milder  cases,  strap])ing  (]).  0:^1)  will  (piickly  reduce  the  ediMua,  if 
the  cause  has  been  I'cniovcd  and  a  sus])ensory  bandage  is  applied. 

Cellulitis  and  Abscess. — Cellulitis  and  abscess  of  the  scrotum 
are  encountered  clinically  as  j)henomena  in  the  development  of  urinary 
infiltration   T]).  i>(;3). 

Erysipelas. —  The  peculiar  virulence  of  scrotal  erysipelas  is  in 
striking  contrast  with  the  milder  inllammat  ions  of  tliis  i-egion.  It  is 
most  frequently  observed  in  the  aged  and  debilitated,  and  may  be  s])on- 
taneous  or  due  to  trauma. 

In  the  beginning,  the  rapidity  of  invasion  and  the  sujierficial  nature 
of  the  lesion  distinguish  it  from  uriiuiry  infllti-atiou.  In  the  later 
stages  the  two  closely  resend)le  each  otluu". 

Treatment — ^rulti])le  free  incisions  parallel  to  the  ra]ihe,  and  the 
lavish  use  of  l-])er-eent  carbolic-acid  wet  dressings  and  hot  baths  daily 
should  be  eni])loyed.     Tonics  and  stimulants  may  not  be  neglected. 

Gangrene. — Gangrene  of  the  scrotum,  whether  due  to  urinary  in- 
filtration, infection,  or  injury,  usually  involves  the  greater  )>art  of  the 
scrotum,  is  accompanied  by  considerable  constitutional  disturbance, 
and  often  terminates  fatally,  es])ecially  in  the  aged  and  diabetic.  The 
testicles  are  always  s])ared  and  swing  bare  and  bald.     As  already  noted, 
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the  skin  of  llic  sci'i>hiin  licals  with  such  iiiiii'\cl<ms  r;i|ii(lity  flint  phistic 
operations  ai-c  rarely  iieeessary. 

Treatment. — Stimulatiou,  free  incisions,  wet  dressings,  and  excision 
of  sloughs  as  fast  as  they  form  are  the  main  lines  of  treatment.  Cas- 
tration is  never  indicated. 

Diphtheria. — Le  Clerc  ^  has  observed  and  collected  a  numher  of 
cases  resembling,  clinically,  an  acute  erysipelas,  and  which  he  attributes 
to  diphtheria,  the  Klebs-Loeffler  bacillus  having  been  cultivated,  either 
]>ure  or  in  mixed  culture,  from  the  wound  discharges. 

Emphysema. — This  occurs  with  general  subcutaneous  emphysema 
and  with  scrotal  gangrene. 

Scrotal  Fistula  and  Calculi. — These  are  of  urethral  origin. 

ELEPHANTIASIS,    LYMPH    SCROTUM,    LYMPH    VARIX 

Elephantiasis  is  a  condition  of  chronic  distention  of  the  lymph 
vessels  of  any  part  of  the  body,  whereby  the  skin  and  subcutaneous 
tissues  become  thickened  and  indurated  and  the  part  often  enlarges 
to  an  incredible  size.  It  occurs  usually  in  the  lower  extremity  and 
in  the  penis  and  scrotum.    With  the  last  we  are  here  interested. 

Etiology — The  cause  of  elephantiasis  is  obstruction  of  the  lymph 
channels.  Thus  I  have  seen  scrotal  elephantiasis  following  extirpation 
of  the  inguinal  glands.^  Severe  chronic  inguinal  adenitis  may  have 
the  same  unhappy  effect.  But  the  enormous  elephantiasis,  so  frequent 
in  the  tropics,  is  due  almost  always  to  the  filaria  sanguinis  Jiomiiiis. 
The  fascinating  life  history  of  the  filaria  has  been  studied  by  Lewis,^ 
Manson,^  Le  Dentu,^  Mastin,*^  Lothrop  and  Pratt,'^  and  many  others. 
Born  in  some  marsh  or  swamp,  the  embryo  enters  a  man's  alimentary 
canal  in  a  sip  of  water.  Thence  it  makes  its  way  to  the  lymphatics, 
w^here  it  settles  down  for  life  and  attains  its  full  development.  Here  it 
is  imj)regnate(l  and  pours  into  the  blood  current  an  infinite  stream  of 
embryos.  By  night  the  blood  is  alive  with  them,  by  day  not  one  can 
be  found  where,  a  few^  hours  before,  were  myriads:  where  they  hide 
no  one  knows.  But  in  the  human  host  they  cannot  develop.  To  reach 
maturity  they  must  be  sucked  up  by  a  mosquito — a  night-prowding 
insect.  The  mosquito,  gorged  with  blood,  returns  to  deposit  her  eggs 
and  die  in  his  (or  rather  her)  native  swamp,  where  from  her  corpse 

1  Guijon's  Anmdes,  1898,  xvi,  1102. 

^  Cf.  Bull.  soc.  fran<:aise  de  dermat.  et  syph.,  1S9S,  ix,  292. 
'  "On  a  Hematozoon  Inhahitins  Human  Blood,"  1872,  Calcutta. 
*  Med.  Times  and  Gazette,  1875,  ii,  542,  566;  Trans.  Path.  iSoc,  1881,  xxxii,  285; 
Brit.  Med.  Jour.,  1899,  ii,  644. 
^  Revue  de  chir.,  1898,  xviii,  1. 
«  Ann.  of  Surg.,  1888,  viii,  321. 
''Am.  Jour,  of  Med.  Sciences,  19,  cxx,  .525. 
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arise  tlic  h'l:ii-i;p  rcjulv  to  (l('vcl(.|).  lo  infest  the  wnlcr,  ;iii<l  iii;aiii  (d  be 
f>\vall(i\v((l   l>y  some  miHiuspect  iiiii  man.' 

So  iniich  for  tlio  romance,  Tim  sorry  fact  is  that  these  cmhryos, 
no  larger  than  a  leukocyte,  become  impacted  in  the  lymph  glands  or 
channels  in  such  a  way  as  slowly  and  ])rogi-essively  to  ()l)strnct  the 
lyni|)h  How.  If  this  happens  in  th(^  lower  inguinal  glands,  elephantiasis 
(^f  the  lower  extremity  results;  if  in  \ho  ui)])er  chain,  the  scrotum  and 
penis  are  affected;  if  in  the  iliac  glands,  lymph  rariv  and  Ii/niplKulc- 
noma  of  the  spermatic  cord  may  result. 

Vliyluria  (or  hemato-chvluria)  and  chylous  hydrocele  are  caused  by 
rupture  of  a  dilated  lymphatic  vessel  into  th(>  cavity  of  the  urinary  tract 
or  into  the  tunica  vaginalis. 

Symptoms. — Elephantiasis  begins  with  recurring  attacks  of  dermati- 
tis and  edema  accompanied  by  fever.  At  iirst,  there  is  between  the 
attacks  only  a  brawny  ])atch  ui)on  the  skin  and  a  slight  enlargement  of 
the  inguinal  glands.  As  the  disease  progresses,  the  skin  and  subcu- 
taneous tissues  bec(mie  thickened  by  an  overgrowth  of  dense  fibrous  elas- 
tic tissue,  and  the  vessels,  es])ecially  the  lyni])liatics,  become  enormously 
dilated.  As  the  scrotum  enlarges  it  drags  down  llie  skin  of  pubes  and 
perineum  and  inverts  the  skin  of  the  penis,  leaving,  finally,  no  trace  of 
that  organ,  except  a  transverse  slit  on  the  anterior  surface  of  the  tumor. 
The  tumor  reaches  incredible  proportions.  Wilkes  removed  a  scrotum 
weighing  IH;")  pounds,  and  Larrey  nienti(ms  (me  weighing  200  pounds. 

Treatment. — The  prophylaxis,  avoidance  of  unboiled  drinking  water 
in  the  tropics,  need  scarcely  be  insisted  upon.  Curative  treatment  is  sur- 
gical. Fortunately,  ablation  of  the  hypertrophied  tissues  is  rarely  fol- 
lowed by  recurrence,  though  such  an  operation  does  not  pretend  to 
affect  the  mother  worm  oi-  her  ovulation.  The  chief  danger  of  operation 
is  the  bleeding.  This  was  successfully  controlled  in  an  operation  for 
vulvar  ele])hantiasis,  at  which  I  had  the  pleasure  of  assisting,  by 
W^'eth's  hi])  ])ins  and  an  Esniarch  bandage.-  It  is  essential  to  remove 
as  much  as  ])ossible  of  the  indurated  tissue,  and  yet  to  leave  tla])S  to 
cover  the  testicles  and  penis.  IJadical  cure  of  hernia  may  also  be 
re(juii-ed.  The  strictest  ase])sis  should  be  observed  to  avoid  lymphatic 
absoi-})tion.     In  the  smaller  cases  the  inguinal  glands  may  be  remowd. 
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Cysts. — Small  sebaceous  cysts,  shining  white  through  the  distended 
skin,  occur  on  any  part  of  the  scrotum,  but  particularly  on  the  ra])he. 

'  Of  late  years  there  is  a  tendency  to  consider  the  mosiniito  tiie  adequate  inter- 
mediate host,  as  is  the  case  in  malaria.  I  have  sketched  tlie  classic  tiieory,  although 
it  will  perhaps  be  proved  incorrect. 

-■  Hullard,  Med.  Record,  1S<»U,  W,  TiS. 
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They  sometimes  attain  startliiii^  dimensions.  Eeliiuococcus  cysts  have 
been  met  with.  A  nTiiinry  ]io('ket  opcninc;  into  the  nrethra  behind  a 
stricture  has  been  mistaken  for  hydrocele.  Jacobson  ^  gives  a  detaih'd 
account  of  two  cases  of  cystic  disease  of  the  scrotum,  to  which  Tilden 
]-)rown  -  has  added  a  third. 

Multiple  minute  })lood  cysts,  doubtloss  capillary  dilatations,  vary- 
ing in  size  up  to  that  of  a  large  pinhead,  and  sprinkled  abundantly 
over  the  entire  scrotum,  are  sometimes  found  after  middle  life.  They 
are  of  a  dark-blue  color  and  give  rise  to  no  changes  in  the  skin  and  to 
no  symptoms  whatsoever,  excepting  their  appearance,  which  annoys 
the  patient.  They  may  be  cured  permanently  by  touching  each  one 
separately  with  an  electro-cautery,  or  pricking  it  and  touching  the  raw 
surface  with  a  nitrate-of-silver  point. 

Cases  of  angioma,  fibroma,  lipoma,  fihromyxoma,  osteochondroma, 
and  sarcoma  have  been  reported. 

Epithelioma  of  the  Scrotum  {Chimney-Siveeps'  Cancer). — 
Soot  seems  to  be  the  exciting  cause  of  scrotal  epithelioma  (Fig.  116) 
in  England,  although  in  other  countries  those  whose  occupation  brings 

them  into  contact  with  this  substance  do 
not  seem  to  suffer.  Thus  Warren  ^ 
states  that  he  has  seen  it  a  few  times  in 
this  country,  but  never  among  chimney- 
sweeps. 

The  disease  begins  as  one  or  more 
small,  soft  warts  or  tubercles,  usually 
at  the  lower  forepart  of  the  scrotum. 
These  remain  unchanged  for  a  time,  but 
finally  indurate  sliglitly,  become  excori- 
ated, scab  over,  and  ulcerate,  the  ulcer 
extending  backward,  and  destroying, 
with  more  or  less  rapidity,  the  whole 
scrotum.  Sometimes  the  testicles  are 
Fig.    116. -Epithelioma    op   the    ii^volved,    sometimes    they    escape.     The 

Scrotum  in  a  Par.\ffin  vVoukku.  ... 

Three  ulcers  on  the  right  buttock,     nicer    IS    e])itheliomatous..      It    has    the 

hardeni'd,  irregular,  ])urplish,  everted, 
knotty  borders;  the  liai-d,  uncn-en,  unhealthy  looking  base;  the  ichorous 
discharge,  now  sanguinolent,  now  ]un-ulent. 

Death  occurs  by  exhaustion,  or  by  lienioi-rhage,  if  a  large  vessel 
be  severed  by  the  advancing  ulceration.  The  disease  continues  local 
for  some  time.  It  is  only  tardily  that  the  inguinal  glands  become 
involved. 


'  Op.  cit.,  p.  5G5.  '^  Jour,  of  Cut.  and  Gen.-Urin.  Diseases,  1S95,  xiii,  33. 

^  "Surgical  Observations  on  Tumors,"  p.  329. 


TUMORS   OF   THE  SCROTUM  603 

Treatment.- — Before  tlie  disease  lias  assumed  a  iiialipiant  aspeef  il 
iiiav  lie  snipped  or  burned  out.  I>ut  when  tVanklv  cancerous  an 
i'lli|)lical  ))iece  of  tiic  siiri'miiidiiiii'  skin  slionid  he  excised  with  the 
growth.  If  the  testicle  is  involved,  or  if  its  integrity  is  doubtful, 
it  had  best  be  sacrificed.  The  inguinal  glands,  which  enlarge  late 
in  the  disease,  should  l)e  treated  accoi-ding  to  the  rules  laid  down 
for  (>pitlieli(nna  of  the  penis  (]).  702).  The  earlier  the  o])eration 
is  undertaken  the  less  the  probability  of  rela])se,  though  a  second  or 
third  operation  may  succeed  where  the  first  has  failed. 
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CHAPTER    LVII 

ANATOMY,   PHYSIOLOGY,    EMBRYOLOGY,   AND    ANOMALIES 
OF    THE    TESTICLE 


according 
inches    long, 


ANATOMY 

The  testicles  (Fig.  117),  each  siisjjended  by  its  spermatic  cord,  lie 
loosely  in  the  scrotnm,  surrounded  by  connective  tissue.      The  left  is 

usually   slightly   larger   than   the 
right     and     hangs     lower.      The 
mean  dimensions  of  the  testicle, 
to     Curling,     are     If 
1^    inches    antero- 
posteriorly,  and  1  inch  laterally. 
Two  of  the  envelopes  of  the  cord, 
tlie  cremaster  muscle  and  the  in- 
fundibuliform   fascia,    also   cover 
tht^  testicle,  while  the  remains  of 
the  gubernaculum  testis  attach  it 
-.^  to  the  bottom  of  the  scrotum. 
.^  Tunica  Vaginalis. — The   prop- 

er coverings  of  the  testicles  are 
two  —  the  tunica  vaginalis  and 
the  tunica  albuginea.  The  ior- 
uicr  is  a  closed  serous  sac,  in- 
\('stiiig  all  the  secreting  portion 
of  tlie  testicle,  except  where  the 
epididymis  is  attached  behind 
and  iIk'  remains  of  the  o'uber- 
FiG^  117.-LEFT  Ttjnica  Vaginalis  Opened,  i.aculum  below.  It  dips  \lown 
Showing  Testis,    Epididymis,   et(\,  from  .  ^ 

Outer  Side.    1,  organ  of  Giraidos;  2,  vas    p<>st(M"iorly,  between  the  e]ndidy- 

deferens;  3,  globus  major  of  epididymis;  4,     mis     and      the     tcSticle.         On      tlu^ 
6,  tunica  vaginalis;   5,  testicle;   7,  hydatid  .  •  i  i  •  •       i- 

of  Morgagni  (Quain).  "  •*"^cr    Side    the    luuica    vaginalis 

covers  and  closely  invests  the 
e])ididymis.  The  reflected  \i\ycY  forms  a  closed  sac,  and  exten»ls  uj) 
the  cord  to  a  greater  or  less  extent. 

The  tunica  vaginalis  represents  a  portion  of  the  ])eritoneum  carried 
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down  l)y  (lie  Icsticlc  in  its  (Icscciit  fVdiii  tlic  jilidniiicii.  ( )i'iliiiarily,  at, 
birth,  all  coiuiectioii  lictweeii  its  (•a\'ilv  ami  that  of  llic  |i('i'itonc'uni  is 
closed,  a  Avhitc,  iihrous  ]iii(>  ( lial)c'iiula  )  alone  iiiai'kiiii;-  llie  original  eoii- 
timiity  of  ineiiihraue.  Soiiieliiiies,  liowexcr,  llie  o|ieiiiiii;'  persists,  in 
which  case  congenital  hernia  is  likely  to  occur;  or  the  couHiiunication 
may  be  a  narrow  canal,  o])en  to  the  ])assag'e  of  fluid  only;  or  again,  par- 
tial obliteration  ,uiay  occur,  isolaled  serous  sacs  being  left  along  the 
cord  ;  finally,  it  more  often  lia])pens  that  the  upper  aperture  is  closed, 
and  a  considerable  portion  below  renuiins  unol)literated,  so  that  the 
timica  vaginalis  extends  for  some  distance  iijiward  in  front  of  the 
cord. 

The  cavity  of  the  tunica  vaginalis  is  lined  l)y  ])avement  e])itheliuni, 
and  normally  contains  only  enough  fluid  to  luln-icate  the  surfaces. 

Tunica  Albuginea — The  tunica  albuginea  is  the  projjcr  investing 
membrane"  of  the  secreting  portion  of  the  testicle.  Tn  its  substance  the 
branches  of  the  spermatic  artery  ramify  and  break  U]),  to  be  distributed 
to  the  seminal  tubules  within.  It  is  composed  of  dense,  white,  fibrous 
tissue,  is  only  slightly  extensible  (whence  the  pain  in  orchitis),  and 
sends  trabecuhe  into  the  substance  of  the  testicle  to  bi-eak  it  up  into 
compartments  (about  400  in  each  testicle)  for  the  lodgment  of  the 
tubuli  seminiferi.  It  forms  the  mediastinum  (cor])us  Ilighmorianum) 
above  and  behind,  where  tlie  vessels  pass  to  and  from  the  testicle,  and 
where  the  straight  tubes  come  out  to  form  the  coni  vascnlosi  in  the  head 
of  the  epididymis. 

Glandular  Substance. — The  glandular  snl)stance  of  the  testicle  c(m- 
sists  of  innumerable  little  tubes  (tubuli  seminiferi)  closely  packed  in 
conical  segments  Itetween  the  fine,  fibrous  septa  thrown  out  by  the 
tunica  albuginea.  The  nund)er  of  theses  c(mes  is  conipnted  to  be 
from  250  to  about  500,  and  their  cond)ined  length  from  I,<>(i()  to  5,500 
feet. 

They  consist  of  a  meud)rana  ])i'oi)i-ia,  within  which  ai-("  several  layers 
of  e])ithelial  cells,  tlu;  outer  ones  polyhedral,  those  nearer  the  lumen 
spherical.  These  latter  are  known  as  spermatoblasts,  and  from  them 
the  spei'mato/oa  are  evoKcd.  Section  tlii'ongh  a  tnbnie  shows  the  stages 
of  this  ])rocess  by  which  the  cells  become  |)ear-sha]ie<l,  tailetl,  and  finally 
full-fledged  sjiermatozoa. 

Issuing  from  the  apices  of  the  con(\s  the  tubes  unite  to  form  20  or  30 
tubes  (vasa  recta),  wliicli  run  straight  into  the  fibi-oiis  mediastinum, 
and  there  form  an  irregidar  ])l(»xus  of  channels  with  no  pro])er  walls 
(rete  testis).  Issuing  hence  the  ducts,  now  known  as  vasa  efferentia, 
])ierce  the  tunica  albuginea  to  form  the  epididymis. 

The  Epididymis — The  e])ididymis  caps  the  testicle  proper  and  skirts 
its  posterior  l)(»rder.  It  begins  above,  where  the  vasa  effereutia  issue 
through  the  tunica  albuaiuea.     These  canals  innnediatclv  dilate  and  col- 


606  THE  TESTICLE 

lect  in  coiivohited  cones  (coni  vasculosi),  forming  tlie  broadest  part  of 
ilio  ej)ididvniis,  the  head  or  globus  major,  M'hich  lies  over  the  top  of  the 
testicle.  The  coni  vasculosi  all  enij)ty  into  one  canal — the  canal  of 
the  epididymis,  which  forms  by  its  convolutions  the  central  part  or  body 
of  the  epididymis.  This  body  is  separated  from  the  testicle  proper  by 
the  cul-de-sac  of  the  tunica  vaginalis.  Below,  the  canal  of  the  epididy- 
mis exhibits  further  convolutions.  At  this  point  it  is  known  as  the 
globus  minor,  or  the  tail  of  the  epididymis.  Connective  tissue  unites  it 
to  the  testicle  to  this  point,  and  from  here  on  the  canal  becomes  more 
dense,  and  is  known  as  the  vas  deferens. 

The  little  supernumerary  diverticulum  (or  there  may  be  several), 
known  as  the  vas  aberrans  of  Haller,  when  present,  usually  empties  into 
the  canal  of  the  epididymis  at  this  point.  The  canal  of  the  epididymis 
is  furnished  with  ciliated  epithelium  whose  cilia  sweep  toward  the  vas 
deferens. 

There  exist  normally  upon  the  head  of  the  epididymis  several  little 
prominences,  solid  and  cystic,  known  as  the  hydatid  of  Morgagni,  or 
pediculated  hydatid,  the  corpus  imiominatum  of  Giraldes,  and  the  non- 
pediculated  hydatids.  They  are  the  remains  of  the  Wolffian  body  and 
of  the  duct  of  Mliller. 

The  blood  supply  of  the  testicle  and  epididymis  is  derived  from  the 
spermatic  artery.  TJie  lympliatics  empty  into  the  lumbar  (not  the  in- 
guinal) glands. 

PHYSIOLOGY 

External  Secretion — The  function  of  the  testicle  is  to  form  sperma- 
tozoa, the  male  procreative  seed.  These  microorganisms  are  the  result, 
not  of  a  secretion,  but  of  an  evolution  of  the  spermatoblasts  of  the 
seminal  tubulus.  Thence  they  issue  by  force  of  their  own  motility  to 
the  epididymis,  where  their  transit  is  hastened  by  the  ciliated  epi- 
thelium. From  the  vas  deferens  they  are  collected  in  the  seminal 
vesicle  and  ampulla,  wdience  they  are  ejaculated  during  the  sexual 
orgasm. 

Internal  Secretion. — The  so-called  internal  secretion  of  the  testicles — 
viz.,  the  etiect  of  the  jiresence  of  the  testicles  upon  the  organism  at  large 
— has  been  studied  anew  of  late  years  in  connection  wdth  the  discussion 
ov(u'  the  propriety  of  castration  for  hypertro])hy  of  the  jn-ostate.  It  has 
long  been  known  that  the  testicles  are  essential  to  a  virile  adolescence, 
since  castration  in  infancy  produces  the  recognized  type  of  high-voiced, 
effeminate  eunuchs.  The  familiar  contrast  between  ox  and  bull,  horse 
and  stallion,  is  equally  to  the  point. 

This  internal  secretion  is  derived  from  cells  lying  in  the  stroma  ol' 
the  testicles,  between  the  tubules. 
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EMBRYOLOGY' 

The  two  constituent  pjirts  of  llie  testicle,  wliicli  have  been  briefly 
described  above,  are  (levelo])ed  separately  in  the  fetus.  The  epididymis 
is  foruied  from  the  lower  part  of  the  WoUlian  body,  and  its  duct  is  a 
continnation  of  the  Wolffian  duct  to  the  lower  and  back  part  of  the  blad- 
der. The  deferential  artery,  a  branch  of  the  liyi)o<;astric,  su])plies  it. 
The  secreting  portion  of  the  testicle,  on  llie  other  hand,  is  formed  from 
fetal  tissue  lying  in  front  of,  but  seemingly  indejiendent  <jf,  the  Wolffian 
body,  and  its  artery,  tlu;  spermatic,  comes  fi-oui  the  aorta  just  below  the 
renal  artery.  This  peculiarity  of  vascular  supply  may  acc<tunt  for 
the  fact  that  one  j)art  of  the  organ  is  often  diseased,  the  other  part  re- 
maining sound. 

The  Descent  of  the  Testicle — The  testicle  develops  in  front  of  the 
Wolffian  body,  resting  upon  the  brim  of  the  true  jK'lvis  near  the  site  of 
the  future  inguinal  canal,  which  at  this  period  (fifth  uionth)  is  repre- 
sented by  the  processus  fimiculo-i-atji nails,  a  pouch  of  ])(>ritoneum  run- 
ning into  and  terminating  among  the  muscle  fibers  of  the  abdoudual 
wall,  through  which  it  ultimately  extends  into  the  scrotnui.  This  pouch 
offers  a  resting  place  into  which  the  testis  tends  to  work  its  way,  aided  by 
the  gubernaculum  testis,  a  fibro-muscular  cord  attached  above  to  the 
testis,  epididymis,  and  spermatic  cord,  below  to  the  abdouiinal  wall,  the 
inner  surface  of  the  pnbes,  the  bottom  of  the  sci-otiim,  the  j)eriiieum, 
and  by  a  few  fibers  to  the  thigh  over  the  saphenous  opening.  Guided, 
or  perhaps  pulled — the  point  is  dis])nted — l)v  the  gubernaculum,  the 
testicle  settles  into  the  peritoneal  pouch,  aud  with  it  sirdvs  gradually 
through  the  abdominal  wall  and  into  the  scrotuiu.  Th(!  stronger  fibers 
of  the  gubernaculum,  fastened  to  the  bottom  of  the  scrotinu,  persist  in 
adult  life  as  a  fascial  l)au(l,  whih;  the  jn-ocessus  fuiiiculo-vagiualis,  in- 
verted by  the  descent  of  the  testis,  becomes  the  tunica  vagiualis.  The 
part  of  the  processus  above  the  testis  is  obliterated  by  adhesion  of  its 
opposed  surfaces,  beginning  at  both  ends,  above  at  the  intei-nal  abdomi- 
nal ring,  behnv  quite  near  the  testicle.  When  adhesion  is  coui])lete  only 
a  fil)rous  cord,  the  lint)enula,  remains. 

The  descent  of  the  testicdc;  into  the  scrotum  occurs  during  the  last 
six  months  of  intra-uterine  life.-  Indee(|,  in  10  ]ier  cent  or  1^0  })er  cent 
of  all  children  the  testicdes  are  still  in  the  abdomen  at  the  time  of  birth. 
In  most  of  these  the  testicle  descends  during  the  following  weeks,  but 
in  a  small  proportion  of  cases  it  is  retained  for  years,  or  even  perma- 

'  Cf.  Kochor,  op.  ciL,  p.  547;  Jacobson,  op.  cit.,  p.  1 ;  Curling,  "  Diseases  of  the  Testis," 
4th  Ed.,  1S7S,  p.  14;  Moiiod  and  Terrillon,  "Traite  d.  mal.  du  tosticulc,"  1S,S9. 

2  Ordy  matmiials,  and  not  all  of  them,  have  extra-abdominal  testes,  while  some 
mammals  retain  the  testes  within  the  aljdominal  cavity,  exee[)t  dnriny;  the  rutting 
season,  when  they  l)econie  congested  ami  arc  extruded  into  the  scrotum. 
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lUMidv.  The  cliiiiciiiii  need  take  no  account  of  the  ])osition  of  the  tes- 
ticle diirinij;  the  first  year,  but  if  it  is  retained  for  longer  than  this  the 
condition  is  definitely  abnormal. 

ANOMALIES    OF    THE    TESTICLE 

]\Lono(l  and  Terrillon's  classification  of  anomalies  of  the  testicle  is 
the  following: 

rin  excess Polyorchism. 

In  number.  ■■<  f  Absence Anorchism. 

Deficient  I  „     . 
^  [  r  usion bynorchi 


Anomalies  in  development.  .  -< 


iism. 


J      .  f  In  excess Hypertrophy. 

In  size.  -'  Ji  I    J 


L       I,  Deficient Atrophy 

Ttt    1  1    1    f  Incomplete  migration...      Retention. 

Undescended  -|   . ,  ,      •     '    •  t-, 

Anomalies  in  migration -<  I  Abnormal  migration.. . .      Ectopia. 

iDescended Inversion. 

I.  Anomalies  of  Development. — Polyorchism. — Though  many 
instances  of  su})ernumerary  testis  have  been  reported,  and  the  condition 
is  known  to  exist  in  the  lower  animals  ( Jacobson),  the  alleged  instances 
in  man  have  proved  to  be  pedunculated  tumors,  encysted  hydrocele, 
omental  hernia,  or  have  lacked  the  proof  of  a  pathological  examination, 
with  the  exception  of  the  case  reported  by  Arbuthnot  Lane,^  in  which 
the  diagnosis  was  confirmed  by  a  microscojiical  examination  of  the 
supernumerary  organ. 

Anorchism. — The  testicle  may  be  lacking  on  one  or  both  sides.  With 
absence  of  the  testicle  is  associated : 

1.  Usually  absence  of  the  epididymis  and  part  of  the  vas,  or 

2.  Exceptionally,  entire  absence  of  the  seminal  duct  up  to  the 
vesicle,  or 

3.  Still  more  rarely,  the  testis  only  is  wanting,  while 

4.  The  testis  may  be  present  and  the  vesicle,  ei)ididymis,  and  vas 
absent  (Jacobson). 

During  life  anorchism  cannot  be  differentiated  from  abdominal 
cryptorchism,  exce])t  by  operation. 

Synorchism — Jacobson  cites  the  cases  of  Cruveilbier  and  Lockwood, 
the  one  in  an  adult,  the  other  in  a  fetus,  of  intra-abdominal  testicular 
fusion. 

II.  Anomalies  in  Migration. — Cryptorchism.  —  ('vijplurchlsm 
means  absence  of  one  or  bolh  testicles  from  the  scrolmii.  and  their 
presence  elsewhere,  in  contradistinction  to  anorrli isvi,  mentioned  above, 
meaning  total  absence.  Moiiorrlilsm  is  unilateral  cry]>t(M-chism.  A 
retained  testis  is  one  that  has  lu'cii  arrested  at  some  ])oint  in  its  normal 
descent.     An  ectopic  testis  is,  strictly  speiiking,  one  that  has  lodged  at 

•  Brit.  Med.  Jour.,  18<»4,  ii,  1241. 
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some  ])<)iiit  out  (»f  its  noriuiil  (*(»iirse.  Tlic  Icriii  cctopiii  testis  is  often 
used  loosely  as  a  synonym  for  ('ry|>torc'hism. 

Cr}'|)tor('hisni  is  an  infre(|U(^iit  anomaly.  ^larslial  foiiiid  1  I  cases 
among-  10,800  English  recruits,  of  which  only  1  w:is  hihilci'jil.  Reunes 
met  with  only  G  eases  among  .'J,»iOO  French  recruits;  non(!  hihiteral. 

Retention — By  obstruction  to  its  progress  or  by  traction  from  be- 
hind (jteritoneal  adliesioiis,  sh(»i'tncss  of  llu;  vas,  citc.)  the  testis  may 
be  retained  inside  the  abdomen,  or  it  may  be  ari-ested  at  any  point  in  its 
descent.  Hence  there  may  be:  1.  Ahdominnl  rclcnilon.  the  testis  lying  in 
the  lumbar  region,  or  floating  attached  by  a  '*  mes(»rchium,"  or  resting 
in  the  false  pelvis  near  the  internal  abdominal  ring  (iliac  retention). 
'•1.  Inguinal  retention,  the  most  connnon  variety,  tlu;  testis  lying  at  the 
internal  abdominal  ring  (internal  inguinal  i-eteufion),  in  the  canal 
(interstitial  inguinal  retention),  or  at  the  external  ring  (external  in- 
guinal retention).  3.  Puho-scrotal  retenlion,  tlu;  testis  lying  just  under 
the  pubic  bone.  4.  Rarely  the  testicle  alone  is  retained,  while  the  e])i- 
didymis  and  vas  are  separated  from  it  and  descend  nornudly  info  the 
scrotum. 

Ectopia. — Abnormal  tension  of  some  of  the  accessory  bands  of  the 
gubernaculum  may  drag  the  testis  out  of  its  normal  course:  (  1  )  into 
the  perineum,  where  it  will  lie  beneath  tlu^  dee])  fascia,  in  front  of 
the  anus;  or  (2)  through  the  crural  canal  to  the  sa])lienous  opening 
^very  rare);  or  (3)  into  the  opposite  side  of  the  sci-otum  (cases  of 
Jordan  ^  and  von  Lenhossek)  ;  or  (4)  to  the  front  of  the  pubis  at  the 
base  of  the  ])enis  (2  cases  of  Po])ow's  -). 

Inversion — The  testicle  may  be  turned  u])side  down  in  the  scrotum, 
or  rotated  so  that  its  long  axis  is  hoi-izontal  or  abnoi-mally  attaidied  to 
the  epididymis  (cf.  Jacobson).  'J'he  only  clinicnl  signilicance  of  these 
very  rare  anomalies  is  their  bearing  on  ])uucture  of  hydrocele,  for  the 
inverted  testis  often  lies  above  and  in  front  of  instead  of  below  and 
behind  the  tunica  vaginalis. 

Condition  of  the  Testicle. — The  retained  testis  is  alm<'>st  always  found 
])()stmorlem  in  a  state  of  fatty  or  fibrous  degeneration.  In  some  cases 
the  testicle  may  nev(>r  have  reached  even  an  in('oiii])lete  d('velo})ment 
on  account  of  some  congenital  fault;  but,  as  a  rule,  ilic  testicle  is  nor- 
mal at  first,  and  its  atrojthy  is  rapid  or  slow  in  pro]iortion  to  the 
pressure  to  which  it  is  sul)jected.  If  both  testes  arc  i-ctaincfl  in  tlu^ 
abdomen  they  may  atro))hy  so  eaidy  in  life  as  to  leave  the  individual 
eunuchoid,  practically  asexual  in  both  his  mental  and  ])hysical  char- 
acter; but,  happily,  the  glands  usnnlly  retain  llieir  physiological  ca- 
pacity long  enough  to  endow  theii'  host  with  mascnlim^  attribntes  and 
even  ])otency.      The  sterility  of  ery])torclnds  has  been   h<ttly   d(^bate<l. 

'  Deutsch.  med.  Woch.,  1895,  xxi,  525,  ^  Bull,  de  la  soc.  anal.,  l.SSS,  v,  ii,  053. 
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It  is  true  that  a  great  majority  of  double  cryptorchids  are  sterile,  and  so 
general  is  the  a])pli('ation  of  this  rule  that  Curling/  after  citing  sev- 
eral cases  of  women  married  to  cryptorchids  bearing  one  or  several 
children,  felt  compelled  to  doubt  the  paternity.  But  several  similar  cases 
have  been  reported  since,  a  notable  one  by  Milner  Smyth,-  ^vhose  patient 
begot  five  children,  and  the  question  is  seemingly  closed  by  the  obser- 
vations of  Beigel  ^  and  of  Valette.*  The  former  found  numerous  sper- 
matozoa in  the  semen  of  a  double  cryptorchid  aged  twenty-two.  The 
latter  found  a  few  in  the  retained  testicle  removed  from  a  man  twenty- 
one  years  old. 

In  determining  the  sterility  of  any  given  patient  several  points 
must  be  taken  into  consideration. 

1.  The  position  of  the  testicles,  since  abdominal  cryptorchids  ap- 
pear to  be  always  sterile. 

2.  Freedom  from  previous  or  j)resent  inflammation. 

3.  The  size,  consistence,  sensitiveness,  and  motility  of  the  testicles, 
and 

4.  The  age  of  the  patient.  Belliugham  Smith  ^  observes  that  all 
the  cryptorchids  to  whom  children  have  been  attributed  were  young 
men,  and  that,  therefore,  although  cryptorchids  may  retain  their  virility 
until  puberty,  their  period  of  possible  paternity  is  not  over  five  or  ten 
years. 

5.  A  definite  conclusion  is  impossible,  except  from  the  microscopi- 
cal examination  of  the  semen  for  spermatozoa. 

Complications  of  Cryptorchism — Neuralgia  of  the  testicle  is  an  early 
evidence  that  the  surrounding  muscles  are  exerting  injurious  pressure 
upon  the  gland.  Inflammation,  whether  traumatic,  gonorrheal,  or  tu- 
bercular, is  not  rare,  and,  if  acute,  is  exquisitely  painful.  Atrophy  fol- 
lows. Hydrocele,  gangrene,  abscess,  and  fatal  peritonitis  are  among  the 
rarer  consequences  of  inflammation. 

Malignant  growths  are  frequent,  especially  sarcoma.  The  degen- 
erated condition  of  the  organ  and  the  constant  irritation  to  which  it  is 
subjected  render  it  particularly  liable  to  malignant  changes.  The 
frequency  of  these  growths  is  the  most  weighty  argument  in  favor  of 
castration. 

Hernia  often  accompanies  inguinal  retention,  since  the  testicle 
keeps  the  canal  patent.  Absence  of  the  testicle  from  the  scrotum  gives 
a  clew  to  the  differentiation  between  retained  testis  and  hernia.  When 
the  testicle  becomes  strangulated  by  torsion  of  the  cord  it  simulates 
strangulated  hernia. 

»  Op.  cit.,  p.  467.  ^  Lancet,  1899,  ii,  785. 

^  Virchow's  Archiv,  1867,  xxxviii,  144.  ■•  Lyon  mid.,  1869,  ii,  20. 

*  Guji'a  Hospital  Reports,  890,  liii,  215. 
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Prog-nosis — Sjiontiiiicous  (Icscoiit  of  the  tcslick;  may  not  Le  looked 
for  aftor  the  first  year  in  any  Iai\i>o  i)r()})ortion  of  cases.  A  suddfii 
muscular  effort  caused  s])oiitaii('<»us  descent  of  the  testicles  of  a  nuin 
thirty-three  years  old  (Landoiizy),  hut  (his  is  a  most  exceptional  case. 
Ambrose  Pai-e  has  left  an  amiisiuii"  account  of  one  iMarie  Geniuiiu  who 
jumjicd  a  dit(di  in  chasing  her  pigs  when,  feeling  a  sharp  pain  and 
'' seeing  her  genilals  develop,"  "  s'en  retourne  larmoyant  en  la  maison 
de  sa  mere  disant  que  ses  tripes  lui  estoient  sorties  hors  du  ventre," 
whereupon  her  true  sex  was  recognized  and  she  became  a  man. 

In  general  the  prognosis  of  retained  testis  is  "  atrophy,  perhaps 
sarconui."" 

Treatment — During  infancy  every  effort  should  be  made  by  ])ad  and 
truss  to  encourage  the  testicle  to  descend.  Success  is  possible  uj)  to 
the  tenth  year. 

If  mechanical  treatment  does  not  effect  reduction,  th(!  testicle  may 
be  allowed  to  remain  where  it  is,  or  operation  may  Ik;  pcrfornied  to 
drag  it  down  or  to  extirpate  it.  If  there  is  jiain  ')r  hernia,  this  attempt 
should  certainly  he  made  and  the  testicle  sacrificed  if  it  cannot  be  brought 
down.  Broca  ^  has  succeeded  in  bringing  down  1'3S  such  testicles  with- 
out a  death.  Of  70  cases  observed  for  over  a  year  31  had  a])])arently  nor- 
mal testicles,  35  had  testicles  normal  in  (puility,  but  abnormal  in  posi- 
tion (near  the  external  ring),  while  in  only  13  had  the  gland  atrophied. 
In  1  case  the  abdominal  wall  remained  weak,  and  in  no  case  was  there 
any  recurrence  of  pain.  Only  once  was  castration  required.  The 
operation  should  not  be  attempted  before  the  seventh  year  nor  delayed 
beyond  the  tenth. 

When  this  o])ei-ation  fails,  castration  is,  in  most  instances,  prefer- 
able to  abdominal  re])osition,  which  subjects  the  gland  to  the  very 
dangers  (except  hernia)  to  be  av^oided. 

1  Gaz.  Hebdom.,  1899,  iv,  289,  and  Gaz.  des  hop.,  1899,  Ixxii,  315. 


CHAPTER   LVIII 
INFLAMMATIONS    OF   THE    TESTICLE   AND   EPIDIDYMIS 

Inflammation  of  the  testicle  may  be  limited  to  the  epididymis 
(epididymitis),  or  may  attack  tlie  secreting  structure  only  (orchitis). 
Sometimes  both  parts  inflame  simultaneously — as  after  injury.  The 
secreting  structure  may  become  secondarily  involved  by  a  simple  in- 
flammation commencing  in  the  epididymis,  but  the  latter  rarely  suffers 
in  connection  with  primary,  true  orchitis.  The  tunica  vaginalis,  lying 
close  to  the  epididymis,  becomes  inflamed  in  most  cases  of  epididymitis, 
constituting  acute  hydrocele.  On  the  other  hand,  hydrocele  is  rare  with 
orchitis,  since  the  dense  tunica  albuginca  prevents  an  inflammation 
originating  on  one  side  of  it  from  being  readily  transmitted  to  the  other. 

Etiology — Inflaumiations  of  the  testicle  may  arise  by — 

1.  Infection  passing  along  the  seminal  canals  from  the  urethra. 

2.  Infection  from  the  blood  or  the  lymph. 

3.  Trauma. 

1.  To  the  first  class  belong  simple  inflammatory  and  gonorrheal  in- 
fections ;  they  involve  the  epididymis  primarily,  the  testicle  only  sec- 
ondarily. 

2.  To  the  second  class  belong  tubercular  and  syphilitic  inflamma- 
tions (the  former  usually  beginning  in  the  epididymis,  the  latter  in  the 
testicle)  and  the  orchitis  of  infectious  diseases. 

3.  Inflammations  of  the  third  class  (traumatic)  implicate  both  testis 
and  epididymis,  but  chiefly  the  former. 

EPIDIDYMITIS 

Epididymitis  is  the  most  comuKm  of  all  tlie  diseases  of  the  testicle. 
It  occurs  at  any  age,  most  frequently  during  early  adult  life  and  middle' 
age,  since  its  chief  cause — urethral  inflammation  or  irritation — exists 
most  commonly  (luring  these  periods  of  life.  It  li;is  an  acute  form,  but 
is  very  prone  to  run  into  the  clirouic  state,  aiul  may  be  subacute  from 
the  first.  It  liabitually  terminntes  in  resolution,  rarely  in  abscess.  One 
attack  predisposes  to  another.  It  is  often  double,  but  the  two  testicles 
are  very  rarely  simultaneously  involved  ;  tlu'  iuthinuiuition  of  one  usu- 
613 
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ally  precedes  that  of  liu;  other  by  a  nmiiher  of  (hiys  or  weeks,  after  whieli 
the  disease  soinetiincs  returns  to  the  testicle  first  invad(Ml,  chiefly  in 
badly  managed  cases. 

Etiology 

The  prime  cause  of  epididyinitis  is  inflammation  of  the  posterior 
nretiira.  Tlui  inflammation  travels  from  th(^  nrethra  nj)  the  ejaculatory 
duct  and  along  the  vas  deferens,  not  by  a  mici-obic  migration,  bnt  by  an 
actual  extension  of  the  inflammation  along  the  mucous  niend)rane  of 
these  canals.  This  explanation  has  long  been  disputed,  but  three  facts 
may  be  laid  down  to  prove  it : 

1.  No  matter  what  the  condition  of  the  anterior  ui'cthra,  epididy- 
mitis never  occurs  excei)t  from  inflammation  or  traunui  of  the  posterior 
urethra. 

2.  The  prodromal  symptoms  nsually  jwint  to  inilannnation  of  the 
vas  before,  there  is  inflammation  of  the  epididymis. 

3.  Vasotomy  ^  lias,  in  my  experience,  cured  the  most  inveterate 
cases  of  relapsing  e])ididymitis,  in  two  cases  even  bringing  an  acute  at- 
tack to  an  abrnjjt  termination. 

Nearly  all  the  causes  enumerated  as  cajiable  of  producing  orcliitis 
may  also  exceptionally  give  rise  to  ei)idi(lymitis.  Gout,  trauma,  cold, 
and  prolonged  sexual  excitement  may  cause  it,  but  urethral  inflamma- 
tion is  by  far  the  most  active  cause.  The  most  connnon  form  of  this 
irritation  is  gonorrheal  urethritis,  then  stricture,  finally,  any  prostatic 
inflammation ;  the  passage  of  instruments,  especially  through  a  urethra 
already  affected  by  chronic  inflannnation  or  stricture,  but  occasionally 
Avhere  no  appreciable  disease  exists;  the  use  of  the  lithotrite;  perineal 
section ;  retention  of  a  calculus  in  the  prostatic  urethra — in  short,  any 
inflammatory  affection  of  the  ])rostatic  sinus  around  the  orifices  of  the 
ejaculatory  ducts.  In  general,  it  may  be  laid  down  that  epididymitis 
is  to  be  looked  for  mainly  from  the  third  to  the  eighth  week  of  gon- 
orrhea. A  number  of  cases  are  on  record  in  which  it  is  alleged  that 
e]udidymitis  has  j)recede(l  the  gonorrheal  outbreak  (Fourneaux-.rordan, 
Sturgis,  Stansbury,  Castelnau,  \'idal).  In  my  opinion  these  are  not 
true  cases  of  new  gonorrheal  infection,  but  instances  of  rela]>sing  gon- 
orrhea, in  which  a  prostate  already  damaged  is  kindled  by  sexual  exer- 
cise into  acute  irritation,  which  first  shows  itself  by  producing  swelled 
testicle,  and  only  later  manifests  itself  as  a  discharge  at  the  urethral 
orifice. 

Some  individuals  seem  ])r('dis|)osed  to  ej)ididymit is.  so  that,  notwith- 
standing the  utmost  care,  every  attack  of  gonorrheal  is  invariably  at- 
tended  by   swelled    testicles;    while   others,   regai'dless   of   all    hygienic 

'  Cf.  ChetwoocI,  Jour,  of  Cut,  and  Gen,-Urin,  Diseasca,  1900,  xviii,  445. 
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precautions,  go  about  with  a  raging  gonorrhea,  employing  no  treatment, 
continuing  sexual  intercourse  and  the  abuse  of  alcohol,  not  even  sup- 
porting the  testicles,  and  yet  they  escape.  Indeed,  the  one  patient  who 
took  more  scru])ulous  care  of  himself  than  any  other  in  my  whole  ex- 
perience, who  went  to  bed  and  stayed  there,  took  no  local  treatment  what- 
ever, and  lived  on  the  lightest  of  diets,  in  due  time  developed  a  double 
epididymitis,  which  terminated  in  suppuration  on  both  sides. 

It  may,  however,  be  stated  dogmatically  that  while  a  gonorrhea  of 
itself  will  sometimes,  in  spite  of  all  precautions,  occasion  swelled  tes- 
ticle, yet  this  complication  is  not  likely  to  ensue  if  the  patient  wear  a 
suspensory  bandage,  abstain  from  violent  or  jolting  exercise  (horseback 
riding,  dancing),  and  avoid  bodily  fatigue  and  efforts  at  lifting.  Above 
all,  sexual  excitement  or  indulgence,  and  the  use  of  alcohol  in  any  shape, 
must  be  interdicted.  The  passage  of  instruments  through  a  canal  sub- 
ject at  the  time  to  gonorrhea  is  a  sufficient  cause  for  epididymitis.  The 
local,  and  especially  the  abortive,  methods  of  treatment  are,  therefore, 
peculiarly  liable  to  occasion  swelled  testicle.  Yet,  from  an  experience 
extending  over  several  years,  I  am  convinced  that  the  modern,  moderate 
local  treatment,  if  promptly  applied  and  properly  administered,  is  the 
one  way  to  prevent  posterior  urethritis,  epididymitis,  and  all  the  other 
complications  of  gonorrhea. 

The  epididymitis  of  stricture  and  of  prostatic  hypertrophy  is  usu- 
ally induced  by  instrumentation. 

Any  pyogenic  bacterium  may  cause  epididymitis.  In  ojxirating 
upon  the  gonorrheal  epididymis  the  gonococcus  is  usually  found  in  pure 
culture. 

Pathoi-ogy 

The  inflammatory  process  is  most  acute  at  one  or  the  other  end  of 
the  epididymis,  usually  the  globus  minor.  The  duct  is  thickened  by  the 
inflammation  and  dilated  in  places  by  the  accumulated  secretions,  des- 
quamated epithelium,  and  pus.  The  connective  tissue  is  infiltrated  and 
edematous.  Actual  abscess  formation  is  the  rule,  though  the  abscess 
is  usually  small,  and  after  resolution  of  the  inflammation  the  pus  is  ab- 
sorbed.    The  round  lump  that  remains  is  the  seat  of  the  abscess. 

The  testicle  is  congested,  very  rarely  invaded  by  the  abscess. 

The  tunica  vaginalis  is  always  inflamed  and  usually  the  seat  of  hy- 
drocele, though  this  commonly  disap]x>ars  as  the  epididymitis  subsides. 

The  seminal  vesicle  is  always  inflamed. 

The  vas  suffers  only  a  slight  catarrhal  inflamuiation.  Peridefer- 
entitis,  abscess,  and  pcritcmitis  have  been  noted,  liut  lliese  are  to  the  last 
degree  exceptional. 

As  the  inflauniKition  declines,  the  associated  lesions  clear  n|>  and  llio 
edema  is  absni-bcd,  lca\ing  only  one  or  more  hard  lnnij)s  in  tlic  ciiiilidy- 
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mis  to  mark  tlio  scat  of  al)S{'ess.  In  tlioso  lumps  the  o))i(li(lymal  canal  is 
IMTiiiaiiciitlv  (lama_£>,('<l ;  dilated  aii<l  calarrlial  in  sonic,  places,  occlndcd  in 
(itlicrs.  Occlusion  of  tlu^  epididymis  is  not  llic  constant  result  of  in- 
flammation, but  \vlieu  it  docs  occnr  is  probably  permanent.  Jlcnce, 
spermatozoa  can  never  again  issue  from  tliat  t(^sticle,  and  if  both  tes- 
ticles are  involved  the  patient  is  sterile.  Hut  the  t<'sticle  does  not 
atrophy  on  this  acconnt,  nor  is  the  jiatient's  j)otency  or  sexual  ap|)clite 
at  all  ini])aii'ed. 

Symptoms 

Epididymitis  may  come  on  in  an  acnte  or  a  snbaentc^  form,  the  lat- 
ter nsually  when  the  epididymis  has  previonsly  snffered  from  a  similar 
attack.  First  attacks,  like  first  attacks  of  gonorrhea,  arc  nsnally  the 
most  severe.  Epididymitis  is  nshered  in  by  premonitory  syni])toms 
which  precede  the  swelling  by  some  honrs.  llsnally  the  gonorrheal  or 
gleety  discharge  is  not  visibly  modified  until  after  the  testicle  begins  to 
swell.  Then  it  diminishes,  perhaps  stops,  to  retnrn  again  as  soon  as  the 
inflammation  of  the  epididymis  is  fairly  on  the  decline. 

Prodromes. — A  vague  uneasiness  is  felt  in  the  testicle  and  along  the 
cord  up  into  the  back,  as  if  the  cord  were  being  pulled  upon.  Attentive 
patients  will  frequently  aver  that  the  pain  was  noticeable  in  the  groin 
for  some  hours  before  any  uneasiness  was  experienced  in  the  testicle. 
There  is  usually  only  a  slight  painful  tension  in  the  groin,  but  .sometimes 
it  is  very  severe,  extending  around  to  the  hnnbar  n^gion  and  up  the 
back.  Sometimes  there  is  a  sense  of  weight  in  tlie  iK'rineum  and  fre- 
quent desire  to  urinate,  with  pain  and  ditliculty  in  tlu;  act.  Occasion- 
ally a  chill  ushers  in  the  affection. 

Onset. — 1,  Whether  any  of  tlu^  foregoing  symptoms  have  attracted 
attention  or  not,  the  attack  begins  with  pain  in  the  testicle,  attended  by 
swelling.  The  amount  of  pain  and  swelling  varies  in  different  cases. 
In  the  subacute  form,  the  swelling  is  moderate,  comes  on  rathei-  slowly, 
and  is  confined  to  the  e])ididymis.  There  is  but  little,  if  any,  lluid  in 
the  tunica  vaginalis.  With  such  mild  cases  thei-e  are  no  constitutional 
symptoms  and  the  ])ain  is  not  excruciating.  It  is  aggravated  by  \\\e 
erect  posture,  but  wholly  disappears  when  the  ])atient  is  ])ut  on  his  back 
with  the  testicle  elevated. 

2.  But  the  picture^  is  a  difPerent  one  if  the  onset  is  acute.  The  swell- 
ing commences  promptly  and  increases  with  rapi<lity.  First  it  is  local- 
ized posteriorly,  hut  soon  it  spreads  to  the  tnnica  vaginalis  and  about  the 
testis.  The  scrotal  tissues  become  edematous.  Yet,  even  un«Icr  all 
these  disadvantageous  surroundings,  with  an  edematous  scrotum  and  a 
tensely  filled  tnnica  vaginalis,  careful  examination  will  rarely  fail  to 
localize  the  hardness  and  most  of  the  pain  in  the  epididymis.  The  in- 
flamed mass  rapidly  readies  the  size  of  tlie  fist.      The  cord   Incomes 
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swollen  mid  ]):iiiiful  on  pressure.  Occasionally  the  cord  becomes  partly 
strangulated  in  the  inguinal  canal,  since;  it  is  ini])()ssil)ie  for  it  to  swell 
much  there,  surrounded  as  it  is  by  firm  fibrous  sti-uctures.  This  gives 
rise  to  intense  pain  in  the  groin. 

Pain. — Pain  in  acute  epididymitis  is  great,  increasing  from  the  first 
proportionally  to  the  swelling.  The  pain,  however,  is  not  so  severe  as 
in  true  orchitis.  It  is  dragging,  aching,  and  sickening,  making  the  pa- 
tient feel  faint.  Locomotion  is  almost  impossible,  the  motions  of  the 
patient  are  very  deliberate  as  he  changes  his  position,  and,  if  obliged  to 
stand,  he  carefully  supports  and  shields  the  swollen  scrotum  with  his 
hand.  While  rest  on  the  back  with  the  testicle  raised  modifies,  it  does 
not  allay,  the  pain,  but  in  this  position  the  torture  is  more  bearable.  If 
strangulation  of  the  cord  at  the  ring  occnrs,  the  pain  is  greatly  in- 
tensified. 

Course. — As  the  disease  advances,  pain  increases  in  intensity  for  a 
day  or  two,  remains  stationary  for  several  days  after  the  organ  has 
reached  its  fnll  size,  and  finally  begins  to  decrease,  and,  even  in  des- 
perate cases,  by  the  end  of  the  second  w^eek  has  usually  disappeared,  or 
become  reduced  to  the  slight  dragging  nneasiness  wdiich  constitutes  the 
only  pain  of  mild  cases.  This  relief  from  pain  is  often  experienced 
while  the  organ  is  yet  large,  the  epididymis  thickened,  the  scrotum 
edematous  and  some  fluid  still  left  in  the  tunica  vaginalis. 

The  consiitut tonal  symptoms— ieyer,  loss  of  appetite,  etc. — like  the 
pain,  vary  with  the  intensity  of  the  inflammation.  What  fever  there  is 
disappears  before  the  pain,  and  long  before  the  swelling. 

The  gradual  disappearance  of  the  hardness  from  the  epididymis  may 
extend  over  many  years,  and  in  most  cases  is  never  entirely  accom- 
plished. The  point  first  attacked  is  the  last  to  resolve.  The  absorption 
starts  rapidly,  but  progresses  more  and  more  slowly,  until  it  seems  to 
remain  stationary.  The  little  hard  lump  in  the  epididymis  occasions 
the  patient  no  uneasiness,  is  not  sensitive  to  pressure,  and  is  ignored. 

Extensive  suppuration  is  rare  in  gonorrheal  epididymitis,  but  n  't 
uncommon  in  severe  cases  due  to  other  bacteria. 

Atrophy  of  tJic  testicle  uev(M'  results. 

Chronic  or  Relapsing  Epididymitis. — Epididymitis  may  be 
said  to  have  a  natural  liniil  of  about  two  weeks  for  its  acute  symptoms, 
but  rela])ses  are  very  connium,  and  carelessness  may  prohmg  the  trouble 
to  as  many  months.  Kela])ses  an;  habitually  milder  than  first  attacks. 
But  the  e])ididymitis  that  b(>gius  nivost  mildly  may  go  on  by  successive 
outbursts  to  become  most  severe. 

Diagnosis 

Toothing  is  easier  than  the  diagnosis  of  an  acute  ejndidymitis  occur- 
ring during  a  gonorrhea  or  provoked  by  nrthral  instrumentation,     l^nt 
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chronic  or  subacute  cases  may  hv  mistake!!  for  hilxTcnlosis.     (See  Diag- 
nostic Ta])le,  p.  (i;;r». ) 

Acute  orchitis  is  (list  iuguislied  l)y  its  etioloi^y,  tlic  more  marked  iicn- 
eral  symptoms,  and  the  fact  tliat  tlie  testis  proj)er,  and  not  the  epididy- 
miSj  is  chiefly  involved. 

Prognosis 

The  prognosis  may  be  summed  up  thus:  there  is  no  danger  to  life, 
to  sexual  potency,  or  to  desire.  Xeuralgia  or  tuberculosis  may  f()lh)W 
acute  epididymitis  in  subjects  predisposed  to  these  ills.  Sterility  (of 
the  affected  organ)  and  relapse  are  both  possible  results,  but,  contra- 
dictory as  it  may  seem,  the  more  liable  the  jmtient  to  relapses,  the  less 
likely  is  he  to  be  sterile.  This  does  not  mean  that  the  greater  the  num- 
ber of  attacks  the  less  damage  done.  On  the  contrary,  eacli  attack 
doubtless  leaves  its  mark  and  may  obstruct  an  ejudidymis  which  previous 
attacks  have  left  patent.  Yet  this  very  patency  of  the  canal  constitutes 
at  once  a  liability  to  reinfection  and  an  assurance  of  fertility ;  whence 
the  apparent  contradiction  has  evolved  itself  that  persons  who  have  had 
but  one  attack  of  epididymitis  in  both  testicles  are  less  likely  to  be  fer- 
tile than  those  who  have  had  several. 

Yet  the  patient  is  not  impotent,  his  sexual  power  and  appetite  are 
unimpaired.  He  ejaculates  semen  resembling  the  healthy  fluid  in  quan- 
tity, smell,  and  color,  but  containing  no  spermatozoa. 

Benzler's  ^  investigations  are  interesting  in  this  regard.  By  looking 
up  the  subsequent  history  of  old  soldiers  who  had  had  gonorrhea  while 
in  the  German  army,  he  found  that  among  those  who  had  been  married 
three  or  more  years,  lO.T)  per  cent  of  those  who  had  suffered  gonorrhea 
without  epididymitis  were  childless,  against  23.4  per  cent  of  those  who 
had  had  single  epididymitis  and  41.7  per  cent  of  those  who  had  had  both 
organs  inflamed. 

On  the  other  hand,  traumatic  epididymitis  is  far  less  likely  than 
urethral  epididymitis  to  lead  to  sterility,  since  the  traumatic  inflamma- 
tion concerns  the  testicle  and  the  surrounding  tissue  rather  than  the 
lumen  of  the  canals.  Thus  Liegeois  (Jacobson)  found  spermatozoa  in 
the  semen  of  only  7  out  of  28  patients  who  had  had  double  epididymitis, 
and  of  these,  5  cases  were  due  to  "  local  causes."  Orchitis  does  not 
cause  sterility  unless  the  testicles  atrophy. 

Trkatment  of  Epididymitis 

Prophylaxis. — The  prevention  of  epididymitis  during  the  treat- 
ment of  an  inflamed  urethra  is  compassed  by  means  of  gentleness.     It 
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is  impossible  to  lav  down  a  fixed  rule  by  which  this  complication  may 
nhvays  be  avoided.  Even  the  rough  passage  of  sounds  through  an  in- 
Hamed  urethra  does  not  always  canse  it,  while  it  may  be  excited  by  the 
gentlest  of  injections. 

It  is  evident  that  inflammation  invades  the  epididymis  when  an 
acute  focus  in  the  prostate  or  vesicle  is  lighted  np  by  the  trauma  of  ure- 
thral treatment.  Yet  the  presence  of  this  acute  focus  cannot  always  be 
ascertained,  and,  inasmuch  as  the  complication  sometimes  arises  when 
no  urethral  treatment  is  being  employed,  one  cannot  but  feel  a  certain 
fatality  in  the  matter.  All  that  can  be  done  is  to  exercise  the  gTeatest 
possible  gentleness,  especially  in  the  introduction  of  dilating  and  metal 
instruments. 

During  acute  gonorrhea  it  is  customary  to  instruct  the  patient  to 
wear  a  suspensory  bandage,  and  this  measure  certainly  reduces  the  dan- 
ger of  epididymitis,  thought  it  does  not  entirely  prevent  it.  When  in  the 
course  of  urethral  inflannnation  complaint  is  made  of  a  dragging,  un- 
easy sensation  in  the  groin  or  testicle,  the  patient  should  be  placed  im- 
mediately uj)on  his  back,  the  testicle  elevated,  and  applications  of  cold 
or  heat  made  in  order  to  ward  off  the  threatened  attack. 

Treatment  of  Gonorrheal  Epididymitis. — The  treatment  con- 
sists of  rest  in  bed,  elevation  of  the  testicle,  applications  to  the  testicle, 
and  general  medication. 

Rest  in  Bed — -Although  the  mildest  cases  do  not  always  require  rest, 
one  can  never  be  sure  when  the  first  symptom  of  epididymitis  appears 
whether  the  case  w'ill  remain  mild  or  whether,  starting  mildly,  it  will 
not  go  on  by  progi-essive  extension  to  a  prolonged  or  acute  inflammation. 
Whenever  this  is  possible,  rest  in  bed  is  therefore  required. 

Elevation  of  the  Testicle. — If  the  patient  is  in  bed,  the  best  way  to 
elevate  the  testicle  is  by  means  of  a  broad  strip  of  adhesive  plaster 
])assed  across  the  thighs,  and  upon  which  the  testicles  rest.  Previous 
to  applying  this  strip  the  thighs  should  be  shaved  and  the  central  por- 
tion of  the  strip  should  be  protected  by  means  of  a  flap  of  adhesive 
])laster  or  a  pad  of  gauze,  so  that  it  shall  not  adhere  to  the  perineum. 

If  the  patient  is  about,  the  testicle  may  simply  be  supported  by  a 
suspensory  bandage  or  jock  strap,  though  much  better  elevation  may  be 
obtained  by  the  use  of  Curling's  bandage.  This  consists  of  a  square 
piece  of  cloth  folded  in  a  triangle,  the  base  of  which  should  be  about  30 
cm.  long.  To  the  center  of  this  base  is  tied  the  middle  of  a  piece  of  tape 
about  1  rn.  long.  The  base  of  the  triangle  is  then  placed  under  the 
scrotum,  one  acute  angle  carried  up  on  each  side  in  the  groin  and  tied 
to  a  waistband.  The  ends  of  the  tape  are  then  carried  back  around  the 
folds  of  the  nates  like  the  straps  of  a  suspensory  bandage,  and  attached 
to  the  -^vaistband  in  such  a  manner  as  to  hold  the  center  of  the  triangular 
cloth  firmly  in  the  perineum.     The  scrotum  is  then  steadied  by  pinning 
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the  loose  folds  of  the  tri;ini;,iilar  cloth  over  \\u'  front  of  it  and  to  the 
waistband,  eare  beini;-  taken  not  to  make  the  central  susj)ension  so  tiii,ht 
that  the  testicles  slip  to  one  side  or  the  otiier  out  of  the  grasp  of  the 
bandage. 

A  less  efficient  but  less  complicated  support  may  be  constructed  by 
using  a  waistband  and  a  towel  as  a  "  T"  ban(hige. 

Applications  to  the  Testicle. — Innumerable  a|)|)licatious  have  been 
devised  for  the  relief  of  acute  epididymitis.  The  old-fashioned  tobacco 
poultice  is  no  longer  used.  For  a  nnnd)er  of  years  it  was  my  custom 
always  to  ])aint  the  scrotum  with  a  r)0-per-cent  mixture  of  guaiacol  and 
glycerin,  if  the  case  was  seen  within  twenty-four  hours  of  its  onset.  But 
of  late  I  have  ceased  employing  this  measure. 

In  most  instances  the  best  application  during  the  acute  stages  is  a 
flaxseed  or  a  flaxseed  and  slippery-elm  poultice,  which  should  be  renewed 
every  two  hours.  The  virtue  of  this  application  consists  in  its  light- 
ness and  its  great  heat.  The  same  amount  of  heat  cannot  be  obtained 
in  any  other  way  except  by  the  electric  poultice.  This  is  more  con- 
venient, but  somewhat  heavier.  Hot-water  bags  are  difficult  to  manage 
on  account  of  their  weight,  and  they  require  changing  almost  as  often 
as  the  poultices. 

Some  patients  prefer  cold  to  heat,  and  for  them  the  ice  ]iack  is  the 
best  application,  though,  as  a  rule,  it  is  inferior  to  the  poultice.  Both 
cold  and  heat  should  be  tried  and  the  one  employed  which  is  most  grate- 
ful to  the  patient. 

As  the  acute  stage  subsides,  a  certain  amount  of  heat  may  be  retained 
by  the  use  of  antiphlogistin,  but  far  preferable  to  this  in  hastening  ab- 
sorption is  the  api)lication  of  a  20-per-cent  ichthyol  ointment.  Saturated 
solution  of  E})Som  salts  has  been  suggested  as  a  local  application,  but  i 
have  not  found  it  ])eculiarly  efficacious. 

General  Treatment. — A\)i\vt  fi-om  the  obvious  light  diet  and  attention 
to  the  bowels,  genci'al  treatment  should  consist  in  attacking  the  infection 
directly  by  means  of  vaccines  aiiij  dilating  the  vessels  by  means  of  vaso- 
dilators. 

If  the  intlammation  is  a  gonorrheal  one,  .•'>(),()00,t)()0  to  100,000,000 
bacteria  should  be  injected  when  the  case  is  first  seen,  and  this  injection 
repeated  every  other  day  at  the  higher  dose  until  it  is  evident  either 
that  the  vaccines  are  inefficient  or  that  the  inflaunnation  is  subsiding. 
Dr.  Swinl)ui'ne  has  obtained  excelh'nt  results  by  the  use  of  antigonococ- 
cus  serum  (2  c.c.  q.  d.).  If  the  intlammation  is  not  g(»nori'heal,  autog- 
enous vaccines  may  be  emploj'ed,  though  we  have  no  data  as  to  their 
reliability. 

Dilatation  of  the  blood-vessels  by  means  of  the  administration  of 
one  or  two  minims  of  tincture  of  aconite  every  hour  is  sometimes 
marvelously  efficacious  in  relieving  pain.  This  should  always  be  em- 
41 
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])l(i_vcil  (liii'iiii;  I  lie  aciilc  stages,  wilh  due  rcs])oct,  for  tlic  possibility  of 
jioisoiiiiig. 

Operative  Treatment — The  observations  of  llagner  have  stimulated 
interest  in  the  o])erative  treatment  of  acute  gonorrheal  epididymitis. 

Although  gross  supjniration  is  rare,  a  minute  focus  of  suppuration  is 
almost  always  ])resent,  and  the  relief  of  the  tension  in  this  focus, 
achieved  by  incision,  promptly  relieves  all  pain.  Relapse  after  opera- 
tion is  extremely  rare — probably  not  more  than  2  per  cent  or  3  per  cent. 

But,  apart  from  the  sentimental  objection  to  operation,  the  advan- 
tage of  incision  should  not  be  overrated.  If  the  case  is  not  oversevere, 
incision  does  not  promise  to  shorten  its  course,  for  the  patient  must  lie 


Fig.   118. — Abscess  in  Tail  of  Epididymis:   Rft.apsing  Epididymitis. 


in  bed  for  five  to  seven  days  after  the  operation,  and  this  time  would 
usually  be  sufficient  to  complete  the  cure ;  but  if  the  inflammation  is 
intense,  if  it  tends  to  relapse  progressively  and  to  grow  steadily  worse, 
operation  can  be  depended  upon  to  cheek  the  inflammation  and  to  result 
in  a  relatively  rapid  cure. 

In  nongonorrheal  cases,  if  at  all  acute  or  obstinate,  incision  is  es- 
pecially indicated,  for  such  cases  may  terminate  in  extensive  supjiura- 
tion,  which  can  only  be  averted  by  prompt  incision.  If  a  large  abscess 
has  already  formed,  Ilagner's  teclmic  may  be  disregarded  and  the 
abscess  o])(Mied  by  a  sini])l('  stroke  of  the  bistoury. 

Treatment  of  the  Declining  Stage.— The  patient  should  be 
kept  in  bed  until  his  temju'i-ature  has  been  normal  for  forty-eight  hours, 
and  should  be  ke})t  under  close  observation  for  forty-eight  hours  more 
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Fig.  1 19. — Rubber  Band- 
age FOR  Strapping. 


lest,  r('l:i|)S(^  (t('(*iir.  'I'licrcii  Iter,  lie  iiinv  lie  |icniiillc(l  lo  i;(i  itlxml,  wear 
iiii;-  a  siis|)en«()ry  handai^c,  and  in  most  iuslanccs  no  liii'llicr  care  is  re- 
(piircd.  Ill  order  to  luislcn  al>s()r|il  ion  of  flic  in- 
duration, s1ra])])ing  may  be  employed. 

Strapping. — The  strapping  sliould  Le  done  so 
as  to  ])rodnce  the  inaximiim  of  ])ressnr(>  with  the 
ntiniiniim  of  dispoiiifort,  and  at  no  time  sh<tnM 
the  testiele,  wliieh  remains  tender,  he  S(pieezed 
tightly  enough  to  ]irodnee  any  lasting  uneasi- 
ness. The  method  of  stra]i])iiig  the  testicle  which 
I  iKtw  employ  is  far  siiju'rior  to  the  old  way  with 
overlying  stri})s  of  adhesive  ])hister.  It  was  de- 
vised by  Dr.  Chetwood. 

A  piece  of  tajie  is  first  tied  rather  snngly 
alxmt  the  base  of  the  scrotum  to  hold  the  intlamed 
testicle  down  and  its  fellow  w\)  out  of  the  way. 
A  strip  of  light  rubber  (Martin)  bandage,  15 
or  20  cm.  long  and  10  cm.  wide,  and  a  ])i(»c(>  of 
adhesive  plaster,  1  cm.  wide  and  10  cm.  long,  con- 
stitute the  apparatus. 

The  adhesive  plaster  is  stuck  to  one  end  of 
the  bandage  as  shown  in  Fig.  119.  The  scro- 
tum is  gently  lifted  and  the  uninflained  testi- 
cle pushed  n]i  out  of  the  way.  The  intlamed  organ  is  then  encir- 
cled with  the  i'iil)lier  bandage 
as  tightly  as  the  patient  can 
liear  it  (this  is  a  matter  of  ex- 
]ierience),  and  as  the  bandage 
is  wrapped  in  place  the  adhe- 
sive ])laster  is  brought  around, 
and  holds  it  fast  (Fig.  120). 
Absolutely  the  only  ]irecaution 
necessary  is  to  get  the  line  of 
greatest  ])ressure  alH»ve  the  line 
of  greatest  swelling — i.  e.,  to 
make  the  adhesive  plaster  en- 
circle the  orgau  above  its  equa- 
tor, for  otherwise  it  will  jiivmipt- 
ly  slip  oif.  The  advantages  of 
this  bandage  need  not  be  enu- 
merated, bnt  the  chief  one  is 
that  it  may  be  removed  daily  to 
be  ])ut  on  more  tightly.  This  it 
Fig.  120. — The   Bandage  Applied.  is    eX])e(lient    to    do. 
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The  Urethra. — Last,  l)iit  not  least,  710  local  trcalmcnl  io  the  inrlhra 
slionld  Itc  alt(iii]ilc(|  (liiriini'  or  after  an  attack  of  epididymitis.  It  will 
only  harm  the  testicle  withont  helping  the  canal.  The  length  of  time 
that  mnst  elapse  before  the  nrethra  is  again  treated  locally  differs  with 
every  case.  For  most  patients  two  weeks  suffice;  others  can  never  again 
take  an  instrument  without  more  or  less  risk. 

Recurrent  Epididymitis. — Each  attack  of  recurrent  epididy- 
mitis nuiy  be  treateil  by  the  measures  detailed  above;  but  between  times 
preventive  measures  must  be  instituted  to  ward  off  future  attacks.  This 
prophylactic  treatment  may  be  directed  toward  the  general  health,  the 
posterior  urethra,  and  the  testicle  itself. 

A  strict  hygiene,  sexual  and  general,  is  essential  in  every  case. 
Aided  by  tonics,  milk,  fats,  etc.  (with  perhaps  a  vacation),  this  alone 
may  effect  a  cure. 

The  treatment  of  the  posterior  urethra  deiTends  upon  its  tolerance. 
If  it  wall  bear  instrumentation,  instillations,  irrigations,  and  prostatic 
massage  may  well  help ;  but  in  a  certain  proportion  of  cases  such  at- 
tempts only  serve  to  stir  up  the  testicle  and  make  the  patient  worse.  The 
hot  rectal  douche  is  here  peculiarly  ap])licable,  since  it  is  absolutely 
harmless. 

The  testicle  itself  should  always  be  snpported.  I  have  kno^^'n  a  man 
who  could  not  for  three  months  leave  off  a  towel  T-bandage  which  slung 
his  testicles  over  his  abdomen.  Xo  lesser  support  would  prevent  a  re- 
currence of  the  attacks.  Yet  he  is  now  permanently  well.  This  case 
sufficiently  exempliiies  the  principle  involved. 

If  all  these  palliative  measures  fail,  there  is  but  one  alternative. 
The  patient  must  either  get  along  with  his  testicle  as  well  as  he  may,  or 
submit  to  vasotomy.  I  hesitate  to  advocate  this  operation  because  it 
sacrifices  the  virility  of  a  testicle  which,  from  the  very  fact  that  recur- 
rence of  inflammation  is  possible,  is  probably  able  to  produce  sj>erma- 
tozoa.  But,  on  the  other  hand,  in  every  case  put  to  the  test,  the  effect 
has  been  immediate,  absolute,  and  permanent.  Kot  one  died,  not  one 
relapsed,  not  one  but  was  intensely  gratified  Avith  the  operation.  I  have 
watched  one  case  for  four  years,  others  for  a  less  time.  This,  at  least, 
can  be  said  of  it :  that  the  operation  itself  is  quite  insignificant,  and 
that,  like  epididymitis,  it  never  causes  impotence,  loss  of  desire,  or 
atrophy  of  the  testicle. 

It  is  scarcely  necessary  to  add  the  warning  that  active  suppuration 
in  the  epididymis  is  uninlhuniced  by  vasotomy. 

ORCHITIS 

Secondary  orchitis — orchitis  complicating  e]ndidymitis — is  very 
rare.     Primarv  orchitis — orchitis  due  to  trauniatisni  or  to  svstemic  dis- 
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ease — is  also  rare.     Exceptionally  orcliitis  occurs  without  discoverable 
cause. 

Varieties 

Several  types  of  orchitis  uiay  he  (listinf!;uished  : 

1.  Trainiiatic  orchitis.  Testis  and  e))ididyniis  are  l)oth  involved, 
and  the  malady  runs  a  course  cpiite  coniiiarahle  to  that  of  acute  ei)idi(ly- 
mitis. 

2.  A  low  grade  of  orchitis,  little  more  than  a  neuralgia.  This  at- 
tacks goutv  or  rheunuitie  individuals,  and  may  he  caused  by  a  slight 
strain  or  by  sexual  excess. 

3.  Orchitis  due  to  acute  inflammations  elsewhere.  "We  are  chiefly 
concerned  with  this  form  of  the  disease.  Jt  is  a  connnon  complication 
of  mumps,  and  has  occasionally  been  met  with  (hiring  ty])hoid  fever/ 
influenza,  small-pox,  tonsillitis,  and  rheumatism.-  The  orchitis  of 
mumps  is  a  ty])e  of  all  these. 

Traumatic  Orchitis. — Severe  contusion,  commonly  a  kick  or  a 
blow  inflicted  by  a  mis.-ile,  causes  an  acute  inflammation  of  the  testis 
and  epididymis,  Avhich,  though  usually  short-live(l,  may  terminat(^  in 
atrophy  of  the  testis,  abscess,  or  gangrene.  Lesser  l)ruises  or  strains 
cause  an  inflammation  which  habitually  terminates  in  resolution  only. 
Yet  atrophy  may  follow  a  slight  injui-y.'' 

Orchitis  from  strain  has  been  attributed  to  spasm  of  the  creniaster 
and  to  compression  of  the  cord  by  tlu;  abdominal  muscles  (\^elpeau).  It 
may  perhaps  be  due  to  slight  torsion. 

Orchitis  of  Mumps. — The  orchitis  of  mumps  is  most  frequent  at 
about  puberty.  It  is  alinost  unknown  in  childhood.  It  comes  on  near 
the  end  of  the  flrst  week  of  mumps,  and  is  usually  conflned  to  a  single 
testicle.  The  testicle  may,  however,  become  inflamed  before  the  parotid, 
and  the  mum})s  may  even  be  conflned  to  the  testicle.  Orchitis  occurs  in 
at  least  5  per  cent  of  cas(\s  of  mumps  in  young  adults,  indeed,  Lavei-an  ^ 
met  with  150  cases  of  orchitis  among  4o2  cases  of  mumps  occurring  in 
soldiers.  The  epididymis  may  or  may  not  be  involved.  The  afi^ection 
runs  a  quick  course  of  about  a  week  or  ten  days,  yovy  rarely  terminates 
in  suppuratifm,  may  subside  without  leaving  behind  any  impairment  of 
the  organ,  but  is  often  followed  by  atrophy.  Thus  atrophy  occurred  in 
73  of  Laveran's  cases.  Abscess  and  gangrene  are  very  rare  termina- 
tions. This  form  of  orchitis  has  been  fancifully  termed  metastatic.  It 
is,  however,  notliing  more  than  an  expression  of  the  disease.  The  in- 
flammation of  the  testicle  is  no  more  metastatic  than  is  the  inflammation 
of  the  parotid. 

»  CL  Kinnicutt,  ^fe(1.  Record,  1901,  ILx,  801.        '  Guyon's  Annales,  1.S94,  xii,  306. 
3  Ibid.,  1885,  iii,  230.  *  Med.  Times  and  Gazette,  vi,  July  20,  1878. 


G24  INFLAMMATIONS    OF   THE   TESTICLE   AND   EPIDIDYMIS 

Symptoms 

Local  Symptoms — In  true  orchitis  the  testis  increases  slowly  in  size, 
and  seldom  becomes  very  large  until  the  affection  has  lasted  several 
days.  This  is  due  to  the  unyielding  nature  of  the  albuginea,  and  to  the 
fact  that  there  is  usually  no  effusion  into  the  tunica  vaginalis.  The 
pain,  which  is  often  excruciating,  and  always  out  of  proportion  to  the 
amount  of  swelling,  is  due  to  the  tension  of  the  albuginea.  This  pain 
has  been  compared  to  that  of  nephritic  or  hepatic  colic.  'No  position 
gives  rest,  and  any  handling  of  the  organ  may  induce  syncope.  The 
irritated  cremaster  contracts  upon  the  sensitive  testis  and  draws  it  up 
toward  the  groin.  The  pain  continues  severe  for  several  days,  and  then 
gradually  becomes  more  bearable,  or  it  may  suddenly  cease  altogether. 
This  last  circumstance  is  gratifying  to  the  patient  only.  The  surgeon 
learns  it  with  regret,  for  he  knows  that  it  may  mean  gangrene  of  the 
organ. 

The  shape  of  the  testicle  is  rarely  altered  in  orchitis ;  it  is  smoothly, 
regularly  ovoid.  The  epididymis  is  not  distinguishable  from  the  rest 
of  the  tumor.  The  organ  feels  peculiarly  indurated,  the  natural  elastic 
feel  having  entirely  disappeared.  The  scrotal  tissues  are  often  red, 
swollen,  edematous,  inflamed. 

General  Symptoms. — 21ie  gc7ieral  symjjtoms  in  true  orchitis  are 
marked,  often  severe;  chills,  high  fever,  anorexia,  nausea,  vomiting, 
hiccough,  constipation,  sleeplessness,  anxiety,  and  great  nervous  irrita- 
tion. These  symptoms  have  been  compared  to  those  of  strangulated 
hernia,  and,  indeed,  there  is  more  or  less  strangulation  of  the  testicle 
within  its  tight,  fibrous  sheath. 

Termination — The  disease  usually  terminates  by  resolution.  The 
testicle  may  then  remain  normal  or  it  may  go  on  to  a  fro  pity,  tliis  process 
requiring  several  weeks,  at  the  end  of  which  time  nothing  is  left  of  the 
testicle  but  a  small,  insensitive  mass. 

Abscess  is  a  rare  termination  and  gangrene  still  more  rare.  The 
former  is  often  announced  by  the  occurrence  of  a  chill.  After  the  chill 
the  testicle  connnences  to  enlarge  more  rapidly,  the  scrotal  tissues  adhere 
to  its  surface,  and,  after  a  longer  or  shorter  period,  the  abscess  bursts. 

After  the  pus  has  escaped,  the  severity  of  the  symptoms  abates, 
unless  a  second  purulent  collection  exists  in  some  other  part  of  the 
gland.  As  the  flow  of  pus  gradually  decreases  the  swelling  subsides  and 
partial  or  total  atrophy  of  the  testicle  ensues.  The  resulting  fistula  may 
remain  open  for  years.  Sometimes  exuberant  gi-anulations  grow  u\) 
out  of  the  opening,  forming  a  cauliflower-like  exci-escence  (hernia  tes- 
tis), which  may  reach  a  considerable  size.  Such  a  tumor  growing  from 
aM  enlarged,  hardened  testicle  and  accompanied  by  enlarged  glands  in 
the  groin  may  well  give  rise  to  a  suspicion  of  cancer. 
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Sometimes  in  true  orchitis  an  abscess  forms  eentrally,  and  never 
comes  to  the  surface.  In  such  a  case  tlie  sym|)toius  run  a  despairingly 
slow  course,  hut  tlu;  hard  and  tender  organ  gradually  diuiiuishos  in  size, 
Avhile  the  purulent  collection  gradually  becomes  encapsulated.  These 
testicles  long  rcMuain  th(^  seat  of  chronic  pain,  and  are  liable  to  repeated 
outbreaks  of  iullaiiunatiou. 

The  onset  of  fjaiujrciie  is  announced  by  a  sudden  cessation  of  the 
]iain.  Then,  after' adhesion  to  the  scrotum,  the  slough  nudces  its  way 
through  the  skin,  and  is  found  not  black,  or  brown,  or  fetid,  but  yellow- 
ish, dry,  and  soft. 

Teeat:ment 

Treatment. —  It  is  stated  that  the  orchitis  of  mum])s  does  not  occur 
if  the  patient  is  kept  in  bed  for  eight  days.  Such  a  jirecaution  is  there- 
fore a  wise  one  for  all  young  adults,  though  they  cannot  always  be  made 
to  comply  with  it.     The  testicles  should  also  be  kejjt  supported. 

After  the  attack  has  once  begun  but  little  can  be  done  beyond  ameli- 
orating the  symptoms  and  endeavoring  to  prevent  abscess  or  gangrene. 
The  subsequent  atro])hy  cannot  be  averted.  The  patient  needs  no  urg- 
ing to  keep  him  in  bed.  Tsham  ^  refers  to  several  reported  cases  which 
did  well  under  jaborandi.  Ice  or  poultices  nuiy  be  emi)loyed  to  relieve 
pain.  Early  employment  of  these  means  gives  the  testicle  its  l)est 
chance.  If,  in  spite  of  them,  the  symptoms  fail  to  abate,  (m  the  slight- 
est suspicion  of  impending  gangrene,  or  in  any  case  where  the  symptoms 
run  very  high,  it  is  wise  to  resort  without  delay  to  sub(;utaneous  section 
of  the  tunica  albugini^a  in  order  to  take  oif  tension  from  the  strangulated 
parts  within.  This  simple  ojjcration  is  readily  jierformed  with  a  sharp 
tenotomy  knife  introduced  through  the  skin,  and  then  made  to  cut  the 
tense  fibrous  capsule,  while  the  testicle,  is  steadie<l  in  the  other  hand. 
The  incisions  shoidd  be  carried  fairly  through  the  tunica  albuginea, 
thi-ee  to  six  short  cuts  5  to  10  cm.  hmg  being  made;  at  different  points 
on  the  surface  of  the  testicle.  The  pain  will  usually  ccnise  after  t\m  ten- 
sion has  been  relieved.  If  abscess  form,  puncture  should  be  made  on 
the  first  a])pearance  of  tiucttiation.  For  gangrene  castration  slionld  1)0 
performed. 

Fistula'  are  treated  secundum  aricm;  drained,  irrigated,  an<l  cu])|)ed. 
A  thoroughlv  disoriiamV-cd   fistulous  testicle   had   liest   be  removed. 


'  Am.  Jour,  of  Med.  Sci.,  1878,  Ixxvi,  369. 


CHAPTER   LIX 
DISEASES    OF   THE    TESTICLE 

LUXATION    OF   THE   TESTICLE 

P.  Bruns  ^  records  the  case  of  a  man  run  over  while  lying  on  his 
back.  The  right  testicle  was  dislocated  over  the  pubis  at  the  root  of  the 
penis.  It  remained  there  and  did  not  atrophy.  He  refers  to  other  trau- 
matic dislocations,  one  under  the  skin  of  the  thigh  and  a  number  into 
the  inguinal  canal. 

HYPERTROPHY    AND    ATROPHY 

The  testicle  undergoes  compensatory  hypertrophy  when  its  fellow  is 
defective  or  wanting,  and  in  certain  lusty  individuals  the  testicles  are 
abnormally  large. 

Arrest  of  development  is  typical  in  the  retained  testis  and  may  also 
affect  the  normally  situated  organ  for  no  assignable  cause. 

True  atrophy  is  caused  by  severe  orchitis  in  any  form,  by  pressure 
(hydrocele,  elephantiasis),  by  section  or  obstruction  of  the  spermatic 
artery,  by  contusion  of  the  testicle,  by  severe  varicocele,  and  by  injuries 
to  the  nerves,  spinal  cord,  and  brain.  It  may  occur  spontaneously  or 
during  the  course  of  a  syphilis  without  gummy  deposit;  but  it  is  never 
caused  by  the  internal  use  of  iodids,  by  injury  to  the  vas  deferens  (un- 
less the  vessels  are  injured),  or  by  continence.  Sexual  excess  is  alleged 
to  have  caused  atrophy  of  the  testicles.  The  ]ihysiological  atrophy  of 
old  age  has  been  studied  by  Desnos,^  Griffith,^  and  Pawloff.^ 

There  arc  two  forms  of  atrophy,  the  one  sclerotic,  the  result  of  in- 
flammation, the  other  fatty,  the  result  of  an  obstruction  to  the  circu- 
lation. 

The  orchitis  of  mumps  is  the  most  frequent  cause  of  atrophy  of  the 
testicle. 

Treatment — For  atrophy  of  the  testicle  nothing  can  be  done. 

*  Mittheilungen  axis  der  chir.  Klinik  zu  Tubingen,  1884,  iii,  483. 
^  Guyon's  Annates,  1886,  iv,  72. 

^Jour.  of  Anat.  and  Pkys.,  1893-94,  xxviii,  209. 

*  Guyon's  Annates,  1894,  xii,  291. 
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CONTUSIONS    OF   THE    TESTICLE 

Contusion  of  the  testicle  is  rare,  notwitiistanding  its  exposed  posi- 
tion. In  severe  contusions  there  is  ecchyniosis,  and  perliaf)s  hematocele 
or  orchitis;  atrophy  may  r(>snlt.  One  of  the  modes  formerly  adopted  in 
the  East  for  emascnlating-  tlu;  attendants  of  the  harem  was  that  (»f 
squeezing  the  testis,  and  animals  have  been  tnuited  in  this  way  in  Eng- 
land and  France  (Curling).  The  iniiaunnation  after  injury  may  be 
sufficiently  severe;  to  result  in  abscess  or  gangrene. 

Kocher  records  2  deaths  from  llie  siiock  of  contusion  of  the 
testicle. 

Treatment — If  the  contusion  be  severe,  the  patient  must  be  })laced 
at  once  upon  his  back,  with  the  testicle  elevated  and  covered  with  an  ice- 
cap; if  subsecpient  inllannnation  occur,  it  must  be  met  appropriately 
(p.  623). 

WOUNDS    OF    THE    TESTICLE 

Punctured  wouiuls,  if  small,  are  of  no  iiiiportauce.  Thcv  give  rise 
to  no  inconvenience  and  heal  kindly.  Penetrating  wounds  of  fair  size, 
hoAvever,  permit  some  of  the  tubular  structure  of  the  testis  to  escape. 
This  is  likely  to  be  mistaken  for  a  slough,  and  to  be  pulled  out  as  such. 
Malgaigne  mentions  a  case  where  the  whole  ])ulp  of  the  organ  was  pulled 
out  in  this  way.  Injuries  to  the  testicle,  whether  contusions  or  wounds, 
are  exquisitely  painful,  and  give  rise  to  faintness,  nausea,  vomiting,  and 
even  convulsions.  The  testis  may  atro])hy  as  the  result  of  the  injury  or 
of  a  subsequent  orchitis. 

Treatment — Hernia  of  the  secreting  substance  should  be  reduced  if 
possible,  and  retained  by  pressure,  or  by  a  suture  through  the  tunica 
albuginea.  If  it  cannot  be  reduced,  it  may  l)e  snipped  otf  with  the  scis- 
sors, but  should  in  no  case  be  pulled  ujion.  Large  incisions  should  be 
cleaned,  united  by  suture,  and  the  ])arts  carefully  supported.  Kven  if 
a  large  portion  of  the  testicle  has  been  destroyed  by  the  accident,  an 
effort  should  be  made  to  jireserve  what  is  left.  Dorsal  decubitus  must 
be  maintained,  and  the  testicle  pro})erly  supi)orted. 

GANGRENE    OF    THE    TESTICLE 

Torsion  of  the  Spermatic  Cord. — (iangrene  of  the  testicle  i< 
commonly  due  to  this  cause.  Scudder  ^  has  collected  'U  cases,  to  which 
he  adds  1  of  liis  own.  Of  the  '>2  cases,  17  occurred  on  the  right  side,  1 1 
on  the  left.  Seventy-five  ]ier  cent  of  the  cases  occuri'eil  in  patients  under 
twenty-three,  at  an  age,  namely,  wheu  the  iiidixidiial  is  most  exposed  to 


*  Annals  of  Surgery,  1901,  xxxiv,  234. 
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traumatism,  and  yet  the  trouble  was  usually  attributed  to  nothing  more 
violent  than  hard  work  or  some  indefinite  strain.  Indeed,  in  several 
cases  the  attacks  were  recurrent;  thus,  Van  der  Poel's  patient  learned 
that  untwisting  the  testicle  relieved  the  pain. 

Etiology. — The  only  evident  predisposing  cause  is  uuilposition  of  the 
testicle.  Ten  times  the  affected  gland  was  retained  in  the  inguinal  canal, 
5  times  close  under  the  pubes.  Hence,  Scuddcr  infers  that  a  long 
mesorchium  is  required  to  permit  torsion  of  the  testis. 

Pathology. — The  pathological  changes  in  the  testicle  are  well  known 
from  the  results  of  castration.  The  testicle  is  found  congested,  hemor- 
rhagic, edematous,  or  gangrenous.  There  is  usually  vaginal  hydrocele 
or  hematocele.  The  cord  is  found  twisted  upon  itself  (outward  in  7 
cases,  inward  in  5)  one  half  to  two  and  one  half  turns,  and  strangulated 
at  the  point  of  torsion. 

Symptoms — The  symptoms  are  those  of  strangulated  hernia,  for 
which  it  is  commonly  mistaken.  The  groin  and  scrotum  swell  rapidly 
and  become  exquisitely  sensitive.  The  patient  vomits  and  is  feverish 
and  faint.  Chill  and  syncojie  may  occur.  If  the  testicle  is  normally 
situated  it  may  unroll  spontaneously,  thus  relieving  all  the  symptoms; 
but  with  the  testis  in  the  inguinal  canal  this  could  scarcely  happen. 

It  is  probable  that  certain  cases  of  acute  spontaneous  orchitis  are  due 
to  slight  or  temporary  torsion  of  the  cord. 

Diagnosis — Torsion  of  the  cord  has  been  distinguished  from  strangu- 
lated hernia  by  the  mildness  of  the  systemic  disturbance,  after  the  first 
shock  has  passed,  in  contrast  with  the  severity  of  the  local  sj-mptoms. 
In  case  of  doubt  immediate  operation  solves  the  difficulty. 

Treatment. — Recurrent  torsion  might  be  prevented  by  anchoring  the 
testicle  to  the  dartos. 

In  the  emergency  of  an  acute  attack  it  may  be  possible  to  untwist 
the  testicle,  as  was  done  by  Xash  an  hour  and  a  half  after  the  onset  of 
symptoms.  (The  testicle  subsequently  atrophied.)  In  the  majority 
of  cases,  however,  operation  affords  the  only  hope  of  relief.  The  opera- 
tion has  been  performed  29  times  with  no  deaths.  Once  the  testicle  was 
allowed  to  slough  away  through  a  simple  incision.  The  cord  was  un- 
twisted 5  times.  This  was  followed  twice  by  sloughing  and  thrice  by 
atrophy.     Twenty-three  castrations  were  successful. 

Injury  to  the  Spermatic  Cord. — While  such  injuries  to  the 
spermatic  cord  as  totally  sliiit  off'  the  lilood  sup])ly  of  the  testicle  are  cal- 
culated to  cause  gangrene  of  the  organ,  the  impunity  with  which  the  cord 
may  be  tied  off  is  exemplified  by  numerous  cases  collected  by  Mauclaire. 
This  operation  is,  apparently,  almost  always  followed  by  sim])le  atrophy 
of  the  testicle,  a  fact  explained  by  the  blood  supi)ly  to  the  testicle  from 
the  surrounding  fascia,  which  furnishes  sufficient  nutrition  to  prevent 
gangrene. 
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IRRITABLE    AND    NEURALGIC    TESTICLE 

Irritability  or  neuralgia  of  the  testicle  consists  in  an  abnormal  sen- 
sitiveness of  the  whole  gland  or  of  some  particular  part  of  it.  Mere 
contact  of  the  clothing  may  be  excpiisitely  painful.  In  the  recumbent 
posture  with  nothing  in  contact  with  the  testicle,  the  ])ain  usually  dis- 
ap])ears.  In  other  cases  the  pain  is  constant,  and  ])erhaps  (piite  mild, 
but  increased  by  walking  and  standing  so  as  to  occasion  great  discomfort. 
The  character  of  the  pain  is  acute  and  darting,  or  heavy  and  dragging. 
The  cremastcr  contracts  spasmodically  during  severe  paroxysms,  for- 
cibly retracting  the  testicle.  Ik'tween  paroxysms  the  testicle  is  often 
entirely  free  from  ])ain.  Handling  the;  organ  may  perha])s  induce  a 
j)aroxysm.  The  testis,  sometimes  swollen  and  tense,  is  otlierwise  unal- 
tered. There  is  no  febrile  reaction.  ]S\'iiralgia  is  usually  confined  to 
one  testicle. 

Etiology — Xeuralgia  of  the  testis,  like  that  of  the  ovary,  has  been 
attril)uted  to  every  possible  reflex;  but  certainly  its  most  potent  cause  is 
sexual  excess  or  irregularity,  fre(|uently  that  unchaste  continence  whicli 
revels  in  the  paraphernalia  of  indecency,  lewd  books,  plays,  tales,  and 
thoughts,  while  seeking  to  hide  beneath  the  cloak  of  physical  propriety. 
Temporary  irritable  testis  may  be  produced  in  a  healthy  person,  at  any 
time,  by  prolonged  sexual  excitement  ungratified.  IMasturbators  who 
have  suddenly  reformed,  and  those  who  have  a])used  their  sexual  powers, 
are  all  liable  to  it.  Add  to  these  physical  causes  a  neurotic  disposition 
and  the  picture  is  complete. 

The  more  severe  forms  of  neuralgia  uuiy  1)0  sym])touuitic  of  renal  or 
of  vesical  calculus.  Neuralgia  is  often  associated  with  a  small  varico- 
cele, rarely  with  a  large  one. 

It  is  almost  always  associated  with  prostatitis,  vesiculitis^  or  con- 
gestion of  the  verumontanuiii. 

Course — These  patients  are  prone  to  become  more  and  more  self- 
centered  and  to  look  upon  their  condition  as  a  pitiable  one,  ascribing  it 
to  loss  of  seminal  fluid — [KM-haps  to  nocturnal  emissions — to  neither  of 
which  docs  it  bear  any  relation. 

Treatment — ].  The  backbone  of  the  cure  is  sexual  reform.  Sexual 
hygiene,  whicdi  means  strict  ])urity  of  thought  as  well  as  action,  must 
be  insisted  on.  A  strict  celibacy  is  usmdly  impossible  to  such  patients, 
while  a  happy  marriage  affords  them  a  natural  antidote  to  the  irritability 
of  their  sexual  ajipai'atus,  and  is  tlicrcfoi'c  to  be  ui'ged  relentlessly.  At 
the  same  time  the  regulation  of  ])hysical  hygiene,  (exercise,  diet,  fresh 
air,  regular  hours,  all  must  be  minutely  ari-anged. 

2.  Mild  cases  may  be  controlled  by  local  applications  of  ice,  or  of 
10  per  cent  guaiacol  in  glycerin,  aided  !)y  a  suspensory  bandage. 

3.  Brilliant  cures  are  sometimes  effected  by  rectal  douching^  mas- 
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sage  of  the  vosiolcs,  or  cauterization  of  the  vennnontanuiii  through  the 
posterior  urethroscope. 

SYPHILIS    OF    THE    TESTICLE 

Sypliilis  of  the  testicle  is  a  relatively  coinuion  and  characteristic 
lesion,  Avhich,  like  the  other  visceral  lesions,  is  much  more  often  fqund 
on  autopsy  than  during  life. 

I  have  record  of  67  cases,  10  of  them  bilateral.  The  following  table 
shows  the  dates  of  onset: 

4  to    7  months 3   cases 

12  to  18       "       5       " 

2  years 4'      " 

3  "  9^      " 

4  "  6       " 

5  "  1  case 

6  "  4  cases 

7  "  3       " 

8  "  1  case 

9  "  2  cases 

10  "      1    case 

11  "     4   cases 

12  "      3       " 

15  "      2'      " 

26  "     1    case 

31  "     1'      " 

Indefinite 17^  cases 

Total  67  cases 

It  will  be  noted  that,  though  three  of  the  cases  occurred  between  the 
fourth  and  the  seventh  month,  the  lesion  is  not  common  during  the  first 
year ;  though  over  half  of  tlie  cases  occurred  wathin  the  first  four  years. 

Yet  the  appearance  of  syphilis  in  both  testicles  is  no  evidence  of  a 
recent  syphilis,  as  shown  by  its  occurrence  once  in  the  fifteenth  and 
once  in  the  thirty-first  year. 

Morbid  Anatomy — The  French  school,  following  Dron,"*  recognize 
a  secondary  epididymitis  and  a  tertiary  orchitis  or  epididymo-orchitis. 
The  distinction  cannot  be  clinically  established.  Of  my  three  earliest 
cases  one  was  distinctly  an  orchitis,  and  others  have  reported  similar 
experiences. 

Clinically  it  is  safer  to  consider  all  syphilis  of  the  testicle  rather 
tertiary  than  secondary. 

The  Testicle. — The  syphilitic  testicle  usually  shows  marked  inter- 
stitial sclerosis,  sometiuies  considerable  gummatous  infiltration.  Thus 
the  process  is  the  familiar  sclero-gummatous  one;  but  as  the  inflam- 

'  One  bilateral.  ^  Three  bilateral.  '  Six  bilatoJal. 

*  Archil',  gen.  de  mid.,  1863,  vol.  ii,  pp.  513,  724. 
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Illation  is  ))aiiil('ss  and  nsiiallv  prooresscs  very  slowly,  it  iiiav  nc\cr  lie 
discovered  at  all,  or  it  may  almost  totally  destroy  tlu;  seminal  tuUules 
before  the  patient  considers  it  worthy  of  medical  care. 

Active  gummatous  orchitis,  however,  may  cause  rather  rapid  en- 
largement and  terminate  by  involvement  of  the  overlying  tissues  and 
eruption  through  the  skin,  leaving  a  typical  syphilitic  ulcer,  in  the  base 
of  which  the  tubular  structure  of  the  testicle  may  be  discerned. 

The  Epididymis. — The  epididymis  alone  may  be  involved  (second- 
ary epididymitis  of  Dron),  though  more  often  the  testicle  is  implicated 
as  well.  The  lesion  is  usually  confined  to  the  glolius  major,  which 
forms  a  hard,  solid,  infiltrated  mass  with  a  sharj)  edge.  It  caps  the 
end  of  the  testicle,  separated  from  it  by  a  distinct  sulcus,  so  that  the 
organ  seems  to  be  resting  in  a  clam  sh(dl.  (Jummatous  nodules  are 
very  rarely  felt  in  the  epididymis.  This  diffuse  infiltration,  sharp- 
edged,  not  nodular  and  not  sensitive,  is  very  characteristic  of  sy])hilis. 
The  French  speak  of  it  as  a  ''helmet  crest";  the  comparison  with  a 
clam  shell  is  more  familiar  to  our  minds. 

I  have  in  one  instance  seen  syphilis  begin  in  the  epididymis  as  a 
rounded  nodule,  the  size  of  a  marrow-fat  ]iea,  and  to  progress  by  the 
addition  of  other  nodules  in  the  epididymis  and  in  the  testicle  itself. 
These  gummata  so  closely  resembled  tubercles  that  the  testicle  was  re- 
moved under  a  mistaken  diagnosis.  Such  rounded  nodules  in  the 
epididymis,  however,  are  extremely  rare. 

The  Tunica  Vaginalis. — Hydrocele  is  almost  always  present,  but 
the  amount  of  fluid  is,  as  a  rule,  not  very  great.  Adhesive  vaginalitis 
is  found  after  the  fluid  has  been  resorlx'd  in  the  course  of  a  cure. 

Symptoms. — The  characteristics  of  the  sy])liilitic  testicle  are  pain- 
lessness and  shnv  growth;  as  a  rule  but  one  testicle  is  involved,  ft  does 
not  attain  a  very  great  size;  it  does  not  ulcerate  through  the  skin  unless 
it  has  been  neglected  for  a  long  time. 

Exaniinati<»n  reveals  a  testicle  wooden  in  hardness.  If  the  epididy- 
mis is  involved,  the  sharp,  clam-shell  edge  of  the  globus  major  (less 
often  the  globus  minor)  can  usually  be  made  out  without  drawing  off 
the  hydrocele  fluid. 

If  there  is  <u'chitis,  the  testicle  is  either  generally  involved,  evenly 
and  densely  hard,  or  else  it  is  of  uneven  hardness,  with  ])rojecting  small 
gummata. 

The  vas  deferens  was  involved  in  only  one  of  my  cases.  The  gen- 
eral health  is  not  im])aired,  but,  if  both  testicles  are  involved,  sexual 
a})])etite  and  power  are  likely  to  be  lost. 

The  course  of  the  disease  is  infiniidy  slow;  it  tf'rminat(>s  either  in 
fungus  or  in  ati"o])hy. 

Prognosis. — The  progiiosis  is  excellent.  Whatever  ])art  of  the  paren- 
chvma  has  not  been  destroyed  by  sclerosis  will  continue  to  functionate, 
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;iii(l  ilic  tfslicic  which  h;is  ]h'v]\  syphilitic  for  yeai's  iiiiiy  si  ill  soci-efo 
.spermatozoa.  \Ui\  the  patiout  should  he  warned  that  the  result  of 
treatment  ii[)oii  an  enlarged  testicle  may  be  to  cause  such  absorption 
of  the  sj'philitic  tissue  as  to  reduce  the  gland  far  below  its  normal  size, 
while  any  delay  in  instituting  treatment  will  only  make  this  atrophy 
more  marked. 

The  hydrocele  disappears  with  cure  of  the  orchitis. 

Diagnosis. — The  diagnosis  of  syphilitic  testicle  is  often  easy  from 
the  aj)pearance  of  the  organ  and  the  syphilitic  history.  Exceptionally, 
the  onset  of  the  disease  is  accompanied  by  mixed  infection,  so  that  for 
a  time  the  testicle  is  tender  and  there  is  some  little  temperature. 

This  mixed  infection  is  not  obviously  connected  with  gonorrhea, 
and  usually  leads  to  the  diagnosis  of  tuberculosis ;  but  in  a  short  time 
the  fever  and  tenderness  disappear  and  the  characteristic  epididymitis 
or  orchitis  remains. 

In  the  later  stages  the  general  irregular  in^'olvement  of  the  whole 
gland  may  lead  to  a  diagnosis  of  neoplasm ;  but  here  the  general  rule 
applies  absolutely:  Xo  testicle  should  be  removed  for  neojilasm  until 
the  patient  has  been  given  the  benefit  of  a  test  course  of  mixed  treat- 
ment, which  test  course  should  imply  hypodermic  medication. 

The  aspirating  needle  may  do  good  service,  both  in  withdrawing 
the  hydrocele  that  obscures  the  outlines  of  the  testicle  and  in  distin- 
guishing lietween  a  solid  growth  and  hematocele. 

Treatment — The  general  treatment  is  along  the  usual  lines.  We 
may  not  expect  to  bring  a  badly  disorganized  testicle  back  to  an  entirely 
normal  condition.  Local  treatment  is  of  no  value.  The  hydrocele  re- 
quires no  treatment.  Ancient  syphilis  of  the  testicle  often  resists  every 
form  of  treatment  short  of  mercurial  injections. 

TUMORS    OF    THE   TESTICLE 

Many  kinds  of  morbid  growths  have  been  observed  in  the  testicle, 
although  no  individual  variety  is  at  all  frequent.  In  fact  it  is  im- 
possible clinically  to  distinguish  between  the  various  forms  of  tumor, 
and  even  the  pathologists  are  not  agreed.  For  most  tumors  of  the  tes- 
ticle are  mixed  tumors,  and  most  of  them  are  malignant. 

Benign  Tumors. — Enchondroma,  fibroma,  osteoma,  and  myoma  ^ 
have  been  observed.  If  the  tumour  is  small  it  is  often  not  discovered 
until  after  death.  If  large  it  cannot  be  distinguished  from  beginning 
malignant  disease. 

In  the  tunica  vaginalis  li])onia  (Uoswell  Park)  aiul  fil)ronia  have 
been  observed  (Jacobson). 

•  Cf.  Becker,  Virchow's  Archiv,  l!)()l,  clxiii,  244. 
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Cystic  Growths. —  l'^'<.iii  the  testicle  either  (lei'iiK.i.l  cysf,  tera- 
toina,  heiiii'ii  ('y.sti(!  disease,  or  mali_i>,iiaiil  eyslic  disease  may  de\elii|i. 
Clinically  they  cannot  bo  distiMguisbed  from  one  another. 

Both  sim])lo  dermoid  cysts  and  more  complex  teratomala  ai-e  met 
with  in  the  testicle.  In  a  case  of  my  father's  the  teratoma  contained  a 
malformed  niandil)le  hearing  several  teeth.  It  is  not  cle^ir  whether  tei-a- 
toma  is  develop{\l  sometimes  within  the  testis  or  always  alongside  of  it. 

Cystic  Disease. — (\ystic  disease  (cystic  degeneration)  is  a  general 
term  embracing  a  large  class  of  mixed  tumors  which  have  this  striking 
characteristic  in  connnon,  that  they  ai'e  riddled  with  cysts,  large  and 
small.  Benign  cystic  disease  is  a  cystic  fibroma.  ]\Ialignant  cystic 
disease  is  sarcomatous,  fibro-myxo-sarcomatons,  myxomatons,  carcino- 
niatons,  enchondromatons.  Stnrgis  ^  has  given  a  detailed  expression  of 
the  views  of  various  anthors  on  this  subject,  and  has  collected  40  cases. 

The  pathogenesis  of  these  tumors  is  still  disputed.  Sir  Astley 
Cooper  believed  that  the  cysts  are  derived  from  dilated  canaliculi. 
Curling  alleged  that  this,  like  most  other  tumors  of  the  testis,  origi- 
nates in  the  mediastinum.  Later,  Malassez  introduced  the  theory  that 
it  is  produced  in  the  intertubular  connective  tissue.  Finally,  Eve 
concluded  that  the  cysts  ])robably  grow  from  certain  (epithelial  nests 
derived  from  the  Wolffian  body  included  in  the  mediastinum.  For 
him,  therefore,  cystic  disease  is  a  teratoma. 

Malignant  Tumors. — Carcinoma. — Carcinoma  and  sarcoma  have 
been  confused  to  some  extent,  ow4ng  to  the  mixed  and  cystic  nature 
of  many  of  the  malignant  tinnors,  and  the  obscurity  wdiich,  as  we  have 
just  seen,  still  shrouds  the  pathogenesis  of  these  cystic  growths,  (^ar- 
cinoma  is  not  so  common  as  sarcoma.  Pure  medidlary  carcinoma  is 
the  most  common  variety.  Cystic  and  chondro-carcinoma  have  been 
described.     Xepveu  alone  asserts  the  existence  of  scirrhus. 

Sarcoma. — Kober  ^  has  collected  114  re])orted  cases  of  sarcoma  of  the 
testicle.  Seventy-one  per  cent  occurred  between  the  ages  of  twenty  and 
fifty.  There  was  a  history  of  trauma  in  43  per  cent.  The  round-celled, 
small  round-celled,  and  mixed  (round  and  s])iii(lle-celled )  varieties 
afforded  65. 2  jx'r  cent  (d'  the  75  cases  examined  microscopically;  28.9 
per  cent  of  the  others  were  of  the  cystic,  alveolar,  and  spindle-celled 
varieties. 

Lymphadenoma. — The  existence  of  lymplnulenoma  has  been  affirmed 
by  the  French,  notably  ]\lalassez,  Trelat,  and  ^lonod  and  Terrillou. 
Morestin  and  Milian  ^  have  recently  reported  a  cas(\  The  Oermans, 
led  by  Birch-llirschfeld  and  Ivocher,  class  these  tuiuors  with  small 
round-celled  sarcoma. 


1  Am.  Med.  Quart.,  1899-1900,  i,  110.         *  Am.  Jour,  of  Med.  Sci.,  1899,  cxvii,  535. 
^Cuyon's  Annnles,  1900,  xviii,  311. 
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Jacobsoii  cites  -'}  cases  of  ])nre  myxortKt. 

Sarcoma  originatiiiii-  in  the  iunica  vaginalis  has  been  observed  4 
times  (Jacobson).  Kockwell  ^  has  reported  an  alleged  bilateral  cancer 
of  the  epididymis. 

Symptoms 

Since  malignant  tumors  of  the  testicle  often  a])pear  benign  at  the 
ontset,  and  since  a])parentlv  benign  tnmors  nia^^,  at  any  time,  become 
malignant,  it  is  quite  impossible  to  say  of  any  given  tumor  of  the 


Fig.  121.- 


^\RciNOMA  OF  Testicle.     The  organ  is  completely  destroyed  by  the  growth. 
Tliere  is  hydrocele.      (Case  of  Dr.  G.  D.  Stewart.) 


testicle  at  any  given  time  that  it  does  or  docs  not  menace  its  possessor's 
life.  The  tumor  is  not  usually  noticed  until  it  has  involved  the  entire 
organ.  Carcinoma,  ap})arently,  grows  more  rapidly  than  sarconui,  and 
the  benigTi  cystic  disease  may  attain  a  certain  size  and  retain  it  f(U-  many 
years,  although  there  is  no  sign  to  indicate  the  change  which  may  ul- 
timately alter  it  into  a  malignant  growth.  Thus  in  one  of  Conche's 
cases  (Sturgis)  the  tumor  l)egan  to  grow  after  having  been  quiescent 
for  five  years.  On  the  other  hand,  in  a  case  recorded  by  Socin,  in  six 
months  the  tumor  attained  the  size  of  a  man's  head,  and  Sturgis's  case 
of  sarcoma  grew  in  a  year  to  the  size  of  a  child's  head.  Kocher  col- 
lected 32  cases  of  carcinoma,  25  of  which  came  under  observation  within 


*  Annals  of  Svrgerti,  ISSS,  viii,  446. 
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DkujiiosI ic    'J\ihlo 


Simple  Chronic 
Epididymitis. 

Tuberculosis. 

Sjijhilia. 

Tumor. 

History 

Oonorrliea,  stric- 

Tuberculosis, 

Syphilis,    inher- 

Perhaps trauma. 

ture,  or  hyper- 

family or  per- 

ited     or      ac- 

trophy   of    the 

sonal. 

quired. 

prostate. 

Frequency  .... 

Uncommon. 

Freiiuent. 

Fre(|U('nt. 

Rare. 

Sensitive 

Yes. 

Yes. 

Nc. 

No. 

Shape  

Between  attacks 

Epididymis  nod- 

Testis evenly  en- 

Testis   consider- 

testis    normal. 

ular.     Testis 

larged,   slightly 

ably     enlarged. 

epididymis  nod- 

not     involved 

nodular. 

No  characteris- 

ular. 

unle.ss  acute  or 

"  Clam  -  shell  " 

tic  involvement 

ancient. 

epididymis. 

of  epididymis. 

Cord 

May  be  slightly 
thickened. 

Usually  enlarged 
and  nodular. 

Free. 

Free.      Veins  di- 
late     in      later 

stages. 

Seminal     vesi- 

cles  

Usually      d  i  s- 
tended. 

Tub(>rcular. 

Uninfluenced. 

Uninfluenced. 

Prostate 

Posterior      ure- 
thra congested 
or  inflamed. 

Congested.  May 
be  tubercular. 

Uninfluenced. 

ITninfluenced. 

Urine 

Cloudy. 

Cloudy.        May 
contain  bacilli. 

Clear. 

Clear. 

Hydrocele 

Unusual. 

Often. 

Nearly  al^va3^s. 

I'nusual. 

Onset 

Usually  acute. 

Usually  chronic. 

Chronic. 

Chronic. 

Course 

Recm-rent  acute 
attacks. 

Usually  chronic. 

Chronic. 

Chronic. 

Opposite     tes- 

ticle  

Often    involved 
simultaneously. 

Usually  involved 
sub.sequently. 

Free,  usually. 

Free. 

Ab.scess 

Unusual. 

Common. 

Rare. 

None. 

A  t  r  o  p  h  y   of 

testis 

Rare. 

Rare. 

Common. 

Never. 

a  year  and  a  half  of  the  beiiiiniino-  of  tlie  disease,  and  of  wliicli  only  1 
had  histed  si.x  velars — an  av('rai>e  of  one  year  and  four  inoiilhs;  while 
So  of  Kober's  sarcoma  eases  show  an  average  of  Two  years  and  ei2;ht 
months  from  the  heiiinninc;  of  tlie  disease  to  the  time  of  operation.  As 
tlie  tumor  is  eommonly  ae('om])anied  l)y  hydrocele,  tlie  absorption  of  this 
fluid  sometimes  causes  an  apparent  recession  in  the  size  of  the  tumor 
which  the  suriieon  shouhl  not  aHow  to  mislead  iiim.  The  ])ain  is  often 
slight  throughout,  though  it  may  well  become  severe  in  the  later  stages. 
Testicular  .sensation  is  lost. 

The  oval  shape  of  the  testicle  is  preserved.  As  the  tumor  grows  it 
becomes  uneven  on  its  surface,  nodular,  elastic  in  places,  |)erhaps  fluc- 
tuating when  ther(>  are  large  cysts  or  a  flaccid  hydrocele.  Finally,  the 
scrotal  veins  eidarge,  the  iliac  and  lumbar  glands  can  be  felt  by  deep 
abdominal  palpation,  and,  ultimately,  the  tunica  albuginea  gives  way 
and  elastic  mas.ses  can  be  felt  ]irojeeting  through  it.     Tlience  the  fascia 

and  skin  are  involved  and  tlie  tuuior  eats  its  way  through  the  tense  in- 

■ij 
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te<>;nmciit,  forniinii'  the  inaligiiaiit  fnnc;ns,  the  fungus  licmalo'uJcs  of  the 
testicle.  This  occurred  only  once  in  Kobcr's  114  cases  of  sarcoma,  but 
it  is  more  frequent  in  the  rapidly  growing  carcinoma.  The  inguinal 
glands  do  not  enlarge  until  the  scrotum  becomes  invaded  by  the  growth, 
for  the  lymphatics  from  the  testicle  run  directly  up  the  cord  to  the  iliac 
and  lumbar  glands. 

Diagnosis 

The  diagnosis  of  one  new  growth  of  the  testicle  from  another  is  usu- 
ally impossible,  always  unnecessary.  The  diagnosis  between  the  various 
chronic  diseases  of  the  testicle  is  given  on  page  635.  Unless  the  case  is 
absolutely  clear-cut,  the  aspirator  and  antisyphilitic  remedies  should  be 
allowed  a  share  in  the  diagnosis.  It  is  well  to  remember  that  every 
neoplasm  of  the  testicle  is  possibly  syphilitic  until  the  contrary  is  proved. 
A  short,  sharp  course  of  mixed  treatment  with  iodids  in  excess  will 
decide. 

At  the  end,  as  at  the  beginning,  the  iodids  w'ith  mercury,  and  the 
aspirator. 

Treatment 

The  treatment  of  neoplasm  is  castration  with  excision  of  the  iliac 
glands. 


CHAPTKK    I.X 
HYDEOCELE,    HEMATOCELE,    SrEKMATOCELE,    CITYLOCELE 

Hydrocele  is  iisnally  defined  a:^  an  acciniuilatioii  of  serous  fluid  in 
the  timiea  vaginalis.  This  definition  eovers  the  ordinary  eases;  but 
hydrocele  may  also  oeenr  in  tli(>  fnnienlar  process  of  the  jieritoricuni  (en- 
cysted hydrocele  of  tlu^  cord)  or  in  llie  form  (»i"  a  nuinhei'  of  cysts  about 
the  head  of  the  epididymis  or  alonti'  th(!  cord  (encysted  hydrocele).  The 
fluid  may  be  bloody  (hematocele)  or  milky  (chylocele).  Serous  hydro- 
cele of  tlie  tunica  vaginalis  concerns  us  here. 

Varieties — Hydrocele  may  be  idioi)athic  or  symptomatic.  Tt  may 
be  acute  or  chronic.  While  all  idioi)athie  cases  are  chronic,  not  all 
symptonuitic  cases  are  acute,  therefore  the  terms  are  not  quite  inter- 
changeable. 

SYMPTOMATIC    HYDROCELE 

As  its  name  suggests,  symptomatic  hydrocele  occurs  only  as  a  symp- 
tom of  disease  in  the  testicle  and  e})i(lidymis.  It  is  often  acute,  and  is 
especially  common  with  acute  epididymitis,  syphilis,  and  the  more  acute 
forms  of  tuberculosis.  Jlydrocelc  also  accompanies  quite  frequently  all 
other  diseases  of  the  testicle  and  epididymis.  A  fibrous  vaginalilis  has 
been  identified  postmortem  or  during  operation.  It  gives  no  clinical 
symptoms.  The  serous  va/jinahhs,  as  sym])tomatic  hydrocele  is  some- 
times called,  rises  and  falls  with  the  disease  of  which  it  is  a  conqilica- 
tion.  It  is  acute  with  acute  disease,  elironic  with  chi'onic  disease.  In- 
jections into  the  vaginalis  may  cause  an  acule  hydi'ocele. 

Treatment. — The  treatment  of  symjitomatic  hydrocele  is,  in  some 
degree,  comparable  to  the  treatment  of  serous  ])leurisy.  If  the  ])rinniry 
disease  is  acute  and  the  hydrocele  insignificant,  it  may  be  disregarded 
and  allowed  to  be  absorbed  as  the  acute  disease  abates.  If  large  and 
tense,  or  its  absorption  too  slow,  it  may  be  aspirated  on(>  or  several  times. 
But  if  the  primary  disease  is  chronic,  while  aspiration  may  hold  the 
hydrocele  in  check,  some  more  radical  procedure  is  often  demanded. 
The  treatment  by  injection,  which  is  so  habitually  successful  in  idio- 
pathic hydrocele,  may  Ite  tried,  but  it  often  fails.  The  need  of  a  more 
radical  ])roce(lure   may  jirove  the  surgeon's  o]iport unity   to   induce   the 
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])ali(Mit  to  suhiiiit  h'  .-111  (i|»cr;it  ion  iipnii  liis  Icsiicic  rrom  wliicli  lie  other- 
wisc  would  shrink. 


IDIOPATHIC    HYDROCELE 

Most  Frencli  writers  maintain  that  there  is  no  snch  thing  as  idio- 
pathic hydrocele,  that  every  vaginalite  srreuse  is  symptomatic.  This 
theory  I  cannot  accept,  since  it  does  not  explain  why  idiopathic  hydro- 
cele is  so  common  in  the  tropics,  or  why  idiopathic  hydrocele  does  not 
often  follow  acnte  epididymitis,  a  disease  which  leaves  far  greater 
changes  in  the  epididymis  than  those  alleged  as  cause  of  idiopathic 
hydrocele. 

Varieties. — Hydrocele  is  nsnally  confined  to  the  tunica  vaginalis 
(Fig.  122).  In  infants,  however,  it  may  occur  before  the  funicular 
process  has  begun  to  close  (congenital  hydrocele),  so  that  the  cavity  of 

the  hydrocele  communicates  with  the 
peritoneal  cavity,  yet  by  such  a  small 
opening  that  there  is  often  no  hernia 
and  the  fluid  does  not  spontaneously 
drain  off  into  the  abdomen  (Fig. 
124).  A  more  frequent  variety  is 
infantile  hydrocele,  occurring  when 
the  funicular  process  has  quite  closed 
at  its  upper  end,  so  that  the  fluid  dis- 
tciuls  both  vaginalis  and  funicular 
]irocess  (Fig.  125).  Hydrocele  oc- 
curring in  a  retained  testis  is  termed 
inguinal  hydrocele.  These  and  other 
varieties  menticmed  above  will  be 
dealt   with   later. 

Etiology. — Hydrocele  does  not  oc- 
cur as  a  dropsical  phenomenon,  and 
it  has  already  been  distinguished 
from  inflammatory  or  symjitomatic 
vaginalitis.  It  is  possible  that  certain 
cases  are  due  to  the  bursting  of  an  epididymal  cyst  into  the  tunica 
vaginalis,^  but  beyond  this  we  are  (piite  in  the  dark  as  to  its  cause. 

Hydrocele  is  most  couunon  in  the  middle-aged.  In  the  tropics  it  is 
said  to  afflict  one  man  in  ten.  It  is  far  less  common  in  temperate  climes. 
Pathology — The  Character  of  the  Fluid. — The  fluid  of  hydrocele  is 
viscid,  odorless,  straw-colored,  clear,  or  opalescent.  It  looks  like  blood 
serum.  Its  specific  gravity  is  about  1.024.  It  contains  about  6  per  cent 
of  organic  matter,  notably  fibrinogen,  to  which  it  owes  its  property  of 


Fig.  122. — Usuai^  Fokm  of  lIvDitocELE. 


•  Lancet,  LSS."),  i,  748. 
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coagulating  blood  serum.  The  alkaline  carhonatcs  and  sodium  clilorid 
are  present  in  some  quantity.  The  I'cactiou  is  neutral.  The  presence 
of  fibrinogen  and  inorganic  saHs  distinguishes  it  from  ascitic  fluid.  It 
may  contain  a  few  flakes  and  strings  resend)ling  urethral  shreds.  It  is 
sometimes  full  of  bacteria,  sometimes  brown  from  the  admixture  of 
blood.  These  bacteria  and  this  blood  are  usually  the  result  of  previous 
punctures.  The  microscope  reveals  blood  and  epithelial  cells  and  leuko- 
cytes. C'holesterin  crystals  are  usually  ])reseut,  not  often  in  any  num- 
bers.    Suj)puration  is  rare. 

The  Quantity  of  Fluid. — A  good-sized  hydrocele  contains  some  200 
or  300  c.c.  of  fluid.  Mr,  Cline  removed  0  (piarts  from  the  scrotum  of 
Gibbon  the  historian.  Breisson,  after  removing  1(!  liters  on  one  occa- 
sion, drew  26  liters  from  the  same  ])atieut  ten  mouths  later.  It  takes 
from  three  months  to  a  year  for  a  good-sized  hydrocele  to  refill  after  tap- 
ping. The  largest  hydroceles  I  ever  o])erated  upon  held  2,500  c.c.  and 
1,500  c.c.  (right  and  left  sides  of  the  same  patient). 

The  Tunica  Vaginalis. — The  sac  of  a  hydrocele  may  remain  normal 
in  structure  even  after  the  disease  has  existed  for  some  time.  Sujjjiort 
to  the  testicle  and  systematic  ta])])ing  may  ])roloug  this  condition  indefi- 
nitely. But  if  the  scrotum  is  not  su])])orted,  the  slight  bruising  which 
the  tumor  continually  suffers  may  produce  a  chronic  thickening  in  the 
tunica  vaginalis;  the  surface  loses  its  gloss  and  becomes  wrinkled  and 
irregular,  while  the  vagimdis  becomes  thick  and  leathery.  Adhesions 
and  masses  of  fibrin  result  from  inflamnuition  and  are  features  of  in- 
flammatory, but  rare  in  i<lio|i;ifliic.  hydrocc^le.  Obliteration  of  some 
part  of  the  sac  may  subdivide  it,  causing  the  rare  multilocular  hydrocele. 
I  have  once  met  with  calci/icalion  of  the  vaginalis,  a  very  rare  condition, 
which  has  been  exhaustively  described  by  Roswell  I'ark.^ 

The  Testicle  and  Epididymis. — T^nless  inverted  or  displaced  by  ad- 
hesions, the  testicle  lies  lielow  and  behind  the  hydrocele.  In  mild  cases 
the  testicl(>  romains  noi'iiial,  but  after  evacuation  of  the  tluid  one  or  more 
areas  of  induration  may  coumionly  be  fouu<l  in  the  e])ididymis.  These 
are  points  of  iut(>i-tubular  edenui  due  to  the  interference  with  circula- 
tion. In  old  and  inthimed  cases  of  hydrocele,  both  testis  and  e])idi<lymis 
may  be  quite  sch'rosed  and  so  atrophied  as  to  be  scarcely  recognizable 
in  the  sac  Avall.  Sometimes  the  tunica  vfiginalis  forces  its  way  between 
the  testicle  and  e])ididymis,  forming  quite  a  pouch  there." 

Multilocular  Hydrocele. — IMultilocular  hy«IriK'e]e  is  quite  rare. 
It  may  be  pi-o(hi('e(I  in  one  (d"  tliiT-e  ways  : 

1.  Several  vai'ieties  of  hvdi'ocele  exist  simultaneously  (e.g.,  hy<lro- 
cele  of  the  vaginalis  and  hydroceU'  (d"  the  cord). 


^  Jour,  of  Cut.  1111(1  (lin.-Uriii.  Discd.srs,  IS(t'),  xiii,  MM. 
^  CI.  .jufoh.soii,  «i>.  (It.,  j).  134. 
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2.   The  sac  bceonics  sul)<]ivi(lc(l  by  adhesions. 

?}.   Tliei-c  is  hernia  of  the  sac  between  testis  and  epididymis. 

Fibrous  Bodies. — The  so-called  fibrous  bodies  occasionally  met 
with  npon  opening  a  hydrocele  are  concretions  of  earthy  phosphates 
or  carbonates  co\ered  with  fibrin.  Probably  they  are  for  the  most  part 
dne  to  a  deposition  of  the  hydrocele  salts  npon  some  warty  growth, 
followed  by  atrophy  of  the  little  unclens,  after  which  the  concretion 
breaks  free.  Wendlnng  met  with  concretions  (5  times  in  109  opera- 
tions (Peraire  ^).  They  do  not  exceed  the  size  of  a  pea — though 
Chassaignac  found  one  2  cm.  long  and  12  mm.  wide — and  are  usually 
single. 

Symptoms — Idiojiathic  hydrocele  is  always  chronic.  The  eifnsion 
takes  place  slowly  and  painlessly,  and  the  swelling  is  only  discovered 


Fig.  123. — Hydrocele. 

after  it  has  attained  some  size,  for  which  reason  tlie  patient  fancies  it 
has  appeared  suddenly.  The  accumulation  of  fluid  is  slow  and  inter- 
rupted, but  continues  indefinitely.  After  tapping,  the  reaccumulation 
is  at  first  rapid  and  then  slow  until  the  tumor  reaches  its  original  size, 
usualh^  several  months  after  tapping.  Thus  I  have  a  patient  who,  re- 
fusing any  radical  measures,  has  returned  twice  a  year  since  1895  to  be 
tapped,  having,  for  a  number  of  years  previous  to  that  date,  visited  other 
surgeons  for  the  same  purjiosc^ 

There  are  no  subjective  symptoms  attached  to  hydrocele,  except  the 

'  Bull,  de  la  soc.  anal.,  1899, 
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sensation  of  dragging  felt  in  the  loin  and  groin  from  the  weight  of  the 
timior. 

Signs — Hydrocele  is  nsnally  jjear-shaju'd^  larger  l)clo\v  than  ahove ; 
or  it  may  be  oval,  and,  if  very  large,  sansage-shapcd.  It  cannot  be  re- 
dnced  by  pressure.  Flnctuation  can  nsnally  be  made  out.  The  tumor 
is  generally  tense,  the  scrotum  often  stretched  and  shining.  The  cord,  of 
natural  size  and  feel,  can  be  grasped  above  the  tnmor.  The  testicle  is 
usually  situated  behind,  a  little  below  the  center  (Fig.  122),  and  pres- 
sure on  this  point  gives  rise  to  the  peculiar  sensation  experienced  when 
the  testicle  is  squeezed.  Occasionally-  the  testick;  is  found  below  and  in 
front,  more  rarely  in  the  center,  in  front,  from  plastic  adhesion.  Its 
j)osition  should  always  l)c  ascertained  befon;  ojierating  on  a  hydrocele. 
Pressure  on  a  hy<li'o('ele  does  not  ])i'o(luce  pain;  there  is  no  heat  or  red- 
ness of  the  skin  unless  the  tumor  be  lai-ge  enough  to  keep  it  constantly 
on  the  stretch.  There  is  flatness  on  percussion.  There  is  no  im])ulse  on 
coughing.  Exceptionally  a  large  hydrocele  extends  into  the  inguinal 
canal,  but  even  then  the  cough  iinpulse  is  lacking  unless  there  is  hernia. 

The  weight  of  the  tumor  is  a  criterion  that  lias  been  mucli  depended 
upon  to  distinguish  solid  from  fluid  tumors.     It  is  absolut(»!y  unreliable. 

Varicocele  and  hernia  may  com]dicate  hydrocele,  and  the  pressure 
on  the  testicle  may  render  it  sterile.  But  if  the  hydrocele  is  cured  the 
testicle  will  resume  its  functions  unh^ss  it  has  l)eeonic  atro})liie(l. 

Diagnosis — -The  diagnosis  is  made  by  three  tests : 

1.  The  light  test. 

2.  Isolation  of  the  tumor. 

3.  Puncture. 

The  Light  Tcs^.— jMost  hydroceles  are  so  thin-walled  that  if  an  elec- 
tric bulb  or  a  candle  is  held  close  to  one  side  of  the  tunun-  and  the  oppo- 
site side  inspected  through  a  tube  (e.g.,  a  roll  of  i)a})er),  the  whole 
mass  glows  with  a  pinkish  light.  The  position  of  the  testicle  may  ev(>n 
be  discerned  by  its  shadow. 

This  test  rules  out  hematocele  and  solid  tumors  of  the  testicle,  but 
does  not  exclude  a  complicating  hernia. 

If  the  walls  of  the  hydrocele  are  thickened,  the  light  test  fails. 

If  the  test  fails  in  a  case  that  has  every  other  asju^et  of  hydrocele,  it 
is  doubtless  a  spermatocele. 

Isolation  of  the  Tumor. —  If  the  fingers  can  be  brought  together  above 
the  tumor  and  feel  nothing  but  the  normal  tissues  of  the  cord,  hernia  is 
exclnded. 

If  the  tumor  runs  into  tlie  inguimd  canal  and  gives  no  impulse  on 
coughing,  there  is  prohahlij  no  hernia. 

J'lDicture. — The  tumor  should  not  be  ])unclurei|  unless  hernia  can 
be  absolutely  excluded  by  isolation  of  the  tumor.  Puncture  is,  of  c(nirse, 
the  final  diaijnostic  test. 
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Prognosis. — Ilydrocclo  in  the  adnlt  does  not  get  spontaneously  well. 

Snppuration  and  transformation  into  hematocele  are  rare.  Spon- 
taneous cures  have  heen  recorded  after  an  infectious  disease  (Monod  and 
Terrillon),  sloughing  of  the  scrotum  (Cooper),  rupture,  and  epididy- 
mitis. Such  spontaneous  cures  are  most  unusual,  except  in  the  young. 
Curling  cites  the  case  of  a  Spaniard  who  had  ruptured  his  hydrocele 
thirty  times  by  horseback  riding  and  other  violent  exercises;  yet  the 
swelling  always  returned  after  a  few  months.  Infants  often  get  well  spon- 
taneously, and  expectant  treatment  is  therefore  most  suitable  for  them. 

Treatment. — Tapping. — This  is  appropriate  to  symptomatic  hydro- 
cele, for  children — for  whom  it  is  often  curative — and  for  patients  re- 
fusing radical  measures.  Before  tapping  for  hydrocele  the  testicle  must 
he  accurately  located  by  the  testicular  sensation  or  the  light  test,  and 
hernia  must  be  absolutely  excluded. 

Hydrocele  in  the  adult  will  usually  refill  after  this  operation,  but 
for  children  it  often  suffices,  especially  if  the  internal  surface  of  tlie  sac 
be  scratched.  If  the  cyst  wall  be  thick  and  the  tumor  not  translucent, 
neither  tapping  nor  acupuncture  will  ever  effect  a  cure.  The  patient  can 
put  on  a  suspensory  bandage  and  resume  work  at  once  after  tapping. 

Radical  Treatment. — Of  the  many  methods  of  treating  hydrocele 
only  two  need  be  detailed — namely,  injection  and  incision  (including  ex- 
cision of  the  tunica  vaginalis). 

The  choice  between  these  operations  is  discussed  in  Chapter  XC. 


CONGENITAL    HYDROCELE 

In  congenital  hydrocele  there  has  been  no  obliteration  of  the  peri- 
toneal prolongation,   and  the  tunica  vaginalis  is  continuous  with   the 

peritoneum  (Fig.  124).  Con- 
genital hydrocele  is  idiopathic, 
traumatic,     or     perhaps     due     to 


Fig.  124. — Congenital  Hydrocelr. 


Fig.  125. — Infantile  Hydrocele. 


gravitation   inio  the  sac  of  an  excess  of  the  peritoneal  thiid.      It  occurs 
in  infancy. 
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Diagnosis. — The  diai^iosis  is  usnallv  easy,  hut  in  certain  eases  there 
is  some  daiiiifer  of  confusion  with  hernia. 

CONGENITAL    HYDKOCKLE  HERNIAL    Tf.MOU 

1.  Appears  soon  after  l)irtli.  1.  May  appear  at  any  time. 

2.  Tumor     continues     into  inj^uinal             2.  Same, 
canal. 

3.  Impulse  on  coughing.  3.  Same. 

4.  Flatness  on  percussion.  4.  Resonance  on  percussion. 

.").  Always  reducible  at  an  even  rate,  ').  If    rcnlucihle,    goes   back   suddenlj^ 

more  or  less  rapidly  according  to  size  of  with  a  gurgling  sound, 
opening;  no  jerk;  no  gurgle. 

6.  Testicle,   entirely   obscured   I)y   the  0.  Testicle  can   be  usually  made   out 
tumor,  reappears  on  the  reduction  of  the  as  a  distinct  lump. 

latter. 

7.  Feel    soft,    not    doughy;  no    gur-  7.  Doughy    feel — perhaps     gurgling — 
gling.                                                                        on  manipulation. 

8.  Always  translucent.  8.   Never  translucent. 

Congenital  hydrocele  and  hernia  nsually  coexist. 

Congenital  hydrocele  may  be  found  in  adults,  but  is  rare.  Ilorwitz 
met  with  it  once  in  110  cases.  Kocher  estimates  that  it  occurs  4  times 
in  every  100. 

Treatment — Open  operation  ;  never  injection. 

INFANTILE    HYDROCELE 

Infantile  hydrocele  is  far  more  connnon  than  the  congenital  variety. 
Horwitz  met  with  22  cases.  The  hydrocele  occnpies  the  tunica  vaginalis 
and  the  funicular  process  up  to  the  inguinal  canal,  where  it  is  shut  off 
from  the  general  peritoneal  cavity  (I'ig.  125).  It  resembles  a  con- 
genital hydrocele,  but  is  quite  irreducible. 

Treatment. — Since  thes(»  hydroceles  are  usually  coinjilicated  by 
hernia,  tlicy  sliould  ncvci-  Ix'  injected,  always  subjected  to  ojk'u  operation. 

Abdominal  Hydrocele  {BiJocular  hydrocele,  hydrocele  en  his- 
sac). — This  is  a  very  rare  variety  of  infantile  hydrocele,  in  wliicli  the 
hydrocele  is  partly  in  the  scrotum,  partly  in  the  abdomen.  The  abdom- 
inal portion,  which  may  grow  to  an  enormous  size,  usually  lies  between 
the  general  ])eritoneal  cavity  and  the  anterior  abdominal  wall. 

Treatment. — Open  o})eration. 

ENCYSTED    HYDROCELE    OF   THE    CORD 

There  are  three  conditions  commoidy  grou])ed  as  encysted  hydrocele 
of  the  cord,  viz. : 

1.  Hydrocele  of  the  processus  funicularis. 

2.  Pedunculated  cysts  of  the  e])ididymis. 

3.  Ilvdrocele  of  an  old  hernial  sac. 
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1.  Hydrocele  of  the  Processus  Funicularis.— The  sac  is  shut 
off  below  from  tlie  timiea  vaginalis,  above  fi'(»in  the  peritoneum.  The 
hydrocele  may  be  single  or  multiple  {hydrocele  en  chapelet).  Usually 
single,  it  presents  the  features  of  a  hydrocele  of  the  tunica  vaginalis, 
but  is  situated  above  the  testicle  and  about  the  vas.  Sometimes  it 
may  be  reduced  into  the  inguinal  canal,  but  never  into  the  abdomen. 
Although  it  usually  occurs  in  children,  I  have  several  times  seen  it  in 
the  adult. 

2.  (See  below.) 

3.  Hydrocele  of  an  Old  Hernial  Sac. — This  occurs  in  the  proc- 
ess of  peritoneum  left  beliind  by  a  hernia  which  has  been  reduced  and 
the  neck  of  the  sac  closed,  either  spontaneously  or  by  the  use  of  the  in- 
jection cure  for  hernia.  The  hydrocele  is  usually  mistaken  for  a  recur- 
rence of  the  hernia. 

Treatment. — For  large  encysted  hydrocele  of  the  cord  injection  is  the 
best  treatment.  For  small  cysts,  as  well  as  for  multiple  and  multilocular 
cysts,  incision  is  the  best  treatment.  Incision  is  indispensable  for  cysts 
situated  within  the  inguinal  canal  or  where  there  is  any  doubt  as  to 
hernia. 

Hematocele. — Hematocele  of  the  cord  is  rare,  but  may  occur  in 
the  same  way  as  hematocele  of  the  tunica  vaginalis,  usually  after  injury. 
Indications  for  treatment  are  the  same. 


INGUINAL    HYDROCELE 

Hydrocele  about  a  retained  testis  is  one  of  the  indications  for  opera- 
tion upon  that  organ. 

MULTILOCULAR    HYDROCELE    OF    THE    CORD 

Multilocular  hydrocele  of  the  cord  was  first  described  by  Pott  and 
Scarpa  as  diffuse  hydrocele  of  the  cord,  and  most  authors  retain  that 
title.  The  pathogenesis  of  this  rare  affection  is  habitually  misunder- 
stood. Kocher,^  however,  after  a  critical  survey  of  the  literature,  con- 
cludes that  an  actual  diffuse  hydrocele  can  be  due  only  to  a  ru])ture  of 
some  hydrocele  or  spermatocele,  a  temporary  accumulation  of  fluid  in 
the  connective  tissue  about  the  cord.  All  other  cases  he  classifies  under 
five  heads,  viz. : 

1.  Echinoeoccus  cyst. 

2.  Spermatocele. 

3.  Encysted  hydrocele  of  the  cord  subdivid(Hl  into  loeuli  by  adhesive 
iiiflammaticm. 

»  Op.  cit.,  pp.  170,  180. 
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4.  C^ysts  of  fetal  j-ciiiains  (  Al  iillcr's  Duel,  W'olliiaii  Hody,  Organ  of 
Girakles). 

5.  (Vstic  lyiii])liaiii:ioiiia. 

Symptoms. — Tlic  syiii])toiiis  are  cliaractcristic,  wliatovcr  \]\v.  nature 
of  the  disease.  The  tumor  extends  about  the  cord  from  the  testis  up  or 
into  the  sj)ermatic  caual.  It  is  suiootli,  rounded,  translucent,  and  boggy 
rather  tiiaii  iluctiiating,  though  a  diifereuce  in  this  regard  uuiv  be  made 
out  in  different  ])arts  of  the  tumor.  Jt  may  be  partly  i-educible.  There 
is  a  slight  im})ulsc  on  coughing. 

Diagnosis. — Tli(>  diagnosis  froui  encysted  hydroceli!  of  the  cord  is 
established  by  the  boggy  feel  and  the  irregular,  indistinct  outlines  of  the 
tumor.  In  fact,  it  resembles  an  incarcerated  omental  hernia  in  every- 
thing but  its  translucency  and  its  lluctuation  in  })laces.  Incision  may  be 
required  to  establish  the  diagnosis. 

Treatment.— The  tumor  nniy  safely  be  let  alone.  To  cure  it  incision 
has  nsnally  been  employed.  Pott's  classical  case  of  lym])hangionia  died 
of  lym})horrhagia  after  incision. 

CYSTS    OF   THE    EPIDIDYMIS-SPERMATOCELE 

This  condition,  connnonly  known  as  spermatocele  or  encysted  hydro- 
cele of  the  testicle,  is  a  collection  of  fluid  "  contained  in  a  cyst  or  cysts, 
distinct  from  but  close  to  the  cavity  of  the  tunica  vaginalis"  (Jacob- 
son).  These  cysts  are  developed  in  and  about  the  epididymis,  very 
exceptionally  in  the  testicle  itself,  and  shonld  be  classified  as  e[)ididynuil 
cysts.     T\vo  classes  may  be  recogiiized  : 

1.  Small  cysts  developing  (usually)  about  the  epididymis, 

2.  Large  cysts  originating  within  the  e])ididymis. 

1.  The  sninll  cysfs  nrc  rarely  encountered  before  middle  age,  while- 
they  are  very  common  in  later  life.  They  usually  ])roject  more  or  less 
distinctly  from  the  head  of  the  epididymis,  often  into  the  tunica  vagi- 
nalis, where  tlieir  ru])ture  is  among  the  ])ossible  causes  of  hydrocele,  and 
their  detachment  the  oi-igin,  ])erlia])S,  of  calculi.  They  do  not  attain 
any  notable  size;  they  rarely  contain  sjiermatozoa — in  short,  they  have 
little  clinical  sigiiificance. 

2.  The  large  cijsfs  iwc  found  in  the  epiilidyniis  rather  than  project- 
ing from  it.  They  usually  a])pear  before  middle  age  and  commonly 
contain  spermatozoa.  They  are  often  multi])le  and  grow  between  the 
e])i(lidymis  and  the  testicle,  sepai-ating  ihem  and  un)-aveling  the  former. 
Thus  they  foi-m  irregular  tjuid  tumors  about  the  top  of  the  gland.  Ex- 
ceptionally, the  cysts  are  pedunculated  and  grow  upward,  simulating 
hydrocele  of  the  cord. 

I  have  seen  two  cases  that  precisely  sinnilated  hydrocele  of  the  tu- 
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nica  vaginalis  in  every  respect  except  transhiccncy.  They  had  doubtless 
ruptured  into  the  vaginalis. 

These  cysts  rarely  contain  more  than  100  c.c.  (»f  fluid,  though  Curl- 
ing drew  off  32  ounces  from  one  individual  and  40  ounces  from  another. 
Jacohson  mentions  a  case  from  whose  right  side  49  ounces  were  drawn, 
and  58  from  the  left.  Frost's  ^  cases  yielded  52  ounces.  The  nature 
of  these  large  cysts  is  identified  by  the  fact  that  the  fluid  is  milky  and 
swarming  with  spermatozoa. 

Pathogenesis — Since  the  smaller  cysts  are  met  with  later  in  life  than 
the  larger,  and  less  frequently  contain  spermatozoa,  many  authors  at- 
tribute the  larger  cysts  to  persistent  fetal  remains,  such  as  the  vasa 
aberrantia,  the  hydatid  of  Morgagui,  or  the  i)aradidymis  (organ  of 
Giraldes),  and  the  smaller  cysts  to  dilatations  of  the  seminal  canals. 
The  recent  tendency,  however,  has  been  to  discredit  the  claims  of  the 
fetal  elements,  and  to  attribute  the  earlier  and  larger  cysts  to  dilatation 
of  the  vasa  efferentia  or  of  the  epididymis  itself  behind  an  obstacle  more 
or  less  impervious,^  and  the  later,  smaller  tumors  to  a  cystic  enlarge- 
ment of  the  tubules  due  to  senile  changes  after  the  organ  has  passed 
the  height  of  its  activity. 

Tlie  presence  of  spermatozoa  in  the  cysts  is  explained  by  those 
^\■ho  cling  to  the  theory  of  embryonal  rests  upon  the  ground  that 
the  cyst  has  burst  into  the  epididymal  canal.  The  ahsence  of  sper- 
matic elements  is  explained  by  those  of  the  opposite  camp  on  the 
ground  that  the  cysts  become  occluded  from  the  main  channel  and 
their  seminal  elements  gradually  disintegrate.  The  connnunication 
between  a  cyst  and  a  seminal  duct  has  been  observed  a  number  of 
times. 

Symptoms — The  small  cysts  arc  occasionally  met  with  in  older  men. 
They  produce  no  symptoms. 

The  large  cysts  have  peculiar  features.  If  seen  early,  an  undefined 
sense  of  thickening,  with  extra  resistance,  is  distinguishable  by  the  fin- 
ger in  the  region  of  the  top  of  the  testicle.  This  goes  on  increasing, 
usually  at  so  slow  a  rate  that  the  patient  soothes  himself  with  the  idea 
that  it  will  become  no  larger.  It  grows  constantly,  however,  and  may 
attain  a  large  size.  There  is  no  pain,  except  a  slight  dragging  on  the 
cord.  The  cyst  keeps  its  position  at  the  upper  end  of  the  testicle,  or  ex- 
tending down  in  front  of  it.  It  may  be  "  heart-shaped,"  the  testicle 
lying  below  the  cyst  which  is  notched  above.      The  walls  are  usually 

1  Lancet,  1878,  ii,  483. 

^  GrifHths  {Jour,  of  Annt.  and  Ptn/s.,  1893-94,  xxviii,  U)7)  maintains  that,  liko  Iiydro- 
nei)lir()sis,  (hose  dilatations  arc  cansed  by  partial  obstruction  due,  in  this  case,  to 
catarrhal  inflammation,  lie  also  maintains  that  the  hydatid  of  Morgagni  is  always  a 
solid  body,  never  cystic,  .ind  tliat  there  is  no  evidence  that  embryonal  remains  are  in 
any  way  connected  with  spermatocele. 
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tliin  and  (cuse,  so  that  llud  iial  ion  (•;iiiiio|  alwavs  Ix'  <]ist  inii,uislK'(l. 
Transhu'oiicy  is  rarely  prcscnl. 

"^I'lie  cyst  tends  to  increase  in  size  iiidctinitely.  ll  may  coexist  with 
hydrocele  and  he  masked  hy  it.  it.  may  Ite  hroken  into  the  vai^inalis  l)y 
accident,  and,  continuing  to  secrete,  form  spermatic  hydrocele,  or  it  may 
be  ])nnctnred  when  a  sn])])osed  simj)l(;  hydrocele  is  ta|)])ed. 

Diagnosis — Tlic  heart  sha})e  of  the  cyst,  thono-h  |)atho<*nomonic  when 
present,  is  not  constant.  The  diagnosis  is  usually  made  hy  the  irreiiular 
shape  and  ])osition  (above  and  behind  the  testicle)  of  the  tumor  and  the 
presence  of  tluctualion  over  ii'i'ei;ular  areas.  Aspii'atiou  usually  com- 
pletes the  diagnosis  by  withdrawing  a  milky  fluid  full  of  sperniat(jZ(ja. 
If  the  fluid  is  lim])id  it  nuiy  be  distinguished  from  hydrocele  fluid  l)y 
its  watery  lim])idity  (whereas  hydroc(de  fluid  is  straw-colored),  its 
neutral  reaction,  its  low  specific  gravity  (less  than  1.010),  and  its  low 
percentage  of  albumin  (about  ^  per  cent  against  4  per  cent  to  7  per  cent 
in  hydrocele).  When  hydrocele  and  spijrmatocele  coexist  the  latter  is 
not  discovered  until  the  former  is  tajiped. 

Treatment — A  cure  rarely  results  from  aspiration  and  injection  of 
carbolic  acid  through  th(^  same  needle.  The  cyst  should  be  excised. 
There  is  no  object  in  disturbing  small  cysts. 

HEMATOCELE 

The  term  hcmnioma  is  a])i)lied  to  a  tumor  caused  by  the  effusion  of 
blood  into  the  tissues,  whethei-  of  the  testis  or  the  scrotum.  If  the  effu- 
sion becomes  encysted,  or  if  it  occurs  witliin  a  cyst  or  the  serous  tunic  of 
testicle  or  cord,  liematocele  results  (Fig.  i'l^V).  1  have  seen  a  heniato- 
spernuitocele. 

Etiology. — The  most  common  cause  is  a  crushing  injury.  Any  op- 
ei-atiou  u|)on  the  t(>stis  may  result  in  hematocele. 

Scrotal  heuuitocele  and  testicular  li(muilocel(>  are  always  traumatic. 
Vaginal  heuuitocele  is  usually  trauuuific,  but,  exceptionally,  may  have 
a  s))ontaneous  origin  from  acti\'e  or  passive  hyjieremia;  or,  I'arely,  from 
a  hemoi'i'hagic  seci'etion   in  scorbutic  iudi\iduals. 

Symptoms. — TJiere  are  consecpiently  two  vai'ieties.  The  one  comes 
on  ra|)idly  after  injury  and  is  attended  l)y  scrotal  heuuitocele.  If  tiiere 
has  been  a  pre('xisting  cyst  or  hydrocele  this  becomes  suddenly  larger, 
more  tense,  and  painful. 

In  the  other,  or  s])ontaneous  variety,  the  tumor  increase's  slowl}-  in 
size  and  simulates  hydrocele,  except  in  regard  to  translucency. 

The  blood  .in  heuuitocele  may  be  found  red  and  fluid,  but  is  usually 
black  or  brown,  and  it  uuiy  be  mixed  with  ])us  if  s(>vere  inilaumuition 
has  followed  its  effusion.  The  walls  of  the  cyst  uuiy  1)e  coated  with 
layers  of  filn-in,  and  they  tcMul  to  tldckeu  and  l>ecome  adherent  to  the. 
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surroimding  connective  tissue,  wliile  the  inner  snrface  becomes  rongh 
and  niieven,  resembling  anvtliing  l)iit  a  serous  sui-face. 

Diagnosis. — The  diagnosis  of  hematocele  of  the  second  or  sjxnitane- 
ons  variety  presents  many  difficulties.     Here  there  is  no  guide  in  the 


Fig.   126. — Hematocele.     The  sac  is  filled  with  hardening  jelly:  hence  the  mosslike  fringe. 
The  slight  thickening  at  the  bottom  is  all  that  remains  of  the  testicle. 


history  nor  any  local  signs  of  injury.  The  records  of  surgery  possess 
many  cases  where  perfectly  healthy  testes,  surrounded  by  a  hematocele 
inside  of  a  thickened  tunica  vaginalis,  have  been  extirpated  as  can- 
cerous.    The  diagnosis  cannot  be  made  without  an  exploratory  incision. 

In  the  traumatic  variety,  tlie  diagnosis  is  made  at  once  from  the 
history.  It  is  unimportant,  often  impossible,  to  distinguish  between 
traumatic  hematocele  of  testis,  vaginalis,  and  scrotum. 

Treatment. — For  hematoma  all  that  can  be  done  is  to  keep  the  ])a- 
tient  upon  his  back,  with  the  testicle  supported  and  covered  with  cold 
lotions,  administering  perhaps  an  occasional  laxative  and  an  anodyne 
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if  tlic  i);iiii  ])0  scvoi'O.  It"  I  lie  i|ii:iiit  it  v  of'  lijooi!  ctl'iiscd  is  not  too  great, 
tlu^  ])ain  will  soon  hciiiii  to  subside,  and  the  patient  niav  Ite  allowed  to 
go  altout  with  a  siispeaisory  haiidage.  The  hlood  will  gradually  Ih; 
absorbed. 

If,  in  spite  of  these  means,  wliicli  ivill  rarely  he  found  to  fail,  blood 
continues  to  be  ponred  out  into  the  cavity  of  the  vaginalis  so  that  tlie 
jiain  becomes  excessive,  and  the  tension  of  the  })arts  great,  the  tumor 
should  he  incised  and  drained. 

Ancient  hematocele  demands  castration. 

CHYLOCELE 

Chylocele  (fatty,  milky,  chylous  hydrocele,  galactocele)  is  an  ac- 
cnmnlation  in  the  tnnica  vaginalis  of  chyle  or  fatty  lymph.  Tt  is  a 
featnre  of  lymph  scrotum,  and  is  caused  by  the  rujiture  of  a  dilated 
lymph  vessel  into  the  tunica  vaginalis.  Filarial  embi-yos  have  been  seen 
in  the  fluid  by  INIartin  and  Davies.  Chylocele  nmy  also  be  duv  to  trau- 
matic rupture  of  a  lymphatic  into  the  tunica  vaginalis.  P'alse  chylocele 
is  due  to  a  fat-  or  cholesterin-producing  degeneration  in  the  tluid  or  in 
the  epithelium  of  a  hydrocele. 

Chylocele  when  occui-ring  witliout  lympli  scrotum  resembles  h(!inato- 
cele.     The  treatment  is  excision. 


CHAPTEE    LXI 
DISEASES    OF    THE    VAS    DEFEEENS    AND    SPEEMATIC    COED 

ANATOMY 

The  cord  is  made  up  of  the  vas  deferens,  the  habenula  or  remains 
of  the  funicular  process  of  the  peritoneum,  and  certain  vessels  and 
ner^'es,  all  held  together  by  meshes  of  connective  tissue  containing  un- 
striped  muscular  fiber  (internal  cremaster  of  Henle).  Surrounding 
these  is  a  continuous  layer  of  connective  tissue  (tunica  vaginalis  com- 
munis) adherent  to  the  tunica  vaginalis  below  and  continuous  with  the 
fascia  transversalis  above.  Outside  of  this  the  cremaster  muscle  lies 
in  loops,  some  of  them  embracing  the  testicle,  others  extending  only  a 
short  distance  down  the  cord. 

The  arteries  are,  the  spermatic  from  the  aorta,  the  deferential  from 
the  superior  vesical,  and  the  cremasteric  from  the  epigastric.  The 
veins  from  the  testicle  and  epididymis  unite  in  the  pampiniform  plexus 
which  constitutes  the  bulk  of  the  cord.  The  larger  veins  have  valves ; 
they  usually  unite  to  form  one  large  trunk,  which  emi)ties,  on  the  left 
side  into  the  renal  vein,  on  the  right  side  into  the  ascending  cava.  The 
spermatic  plexus  of  nerves  is  derived  from  the  renal,  the  aortic,  the 
superior  mesenteric,  the  hypogastric,  and  the  lumbar  plexuses  of  the 
sympathetic,  the  genital  l)ranch  of  the  genito-crural  nerve  supplying 
the  cremaster  and  the  inguinal  branch  of  the  ilio-inguinal. 

The  cremaster  muscle  varies  in  size  and  power  in  different  subjects. 
Its  function  is  to  assist  in  sustaining  the  testicle  by  its  tonic  contrac- 
tion, and  to  compress  the  organ  during  the  sexual  orgasm.  The  muscle 
is  subject  to  painful  spasmodic  contraction  in  kidney  colic,  in  neuralgia 
of  the  testicle,  and  sometimes  in  connection  with  prostatic  or  urethral 
irritation.  The  cremasUric  reflex  is  the  retraction  of  the  testicle  caused 
1)V  irritation  of  the  adjoining  portion  of  the  thigh. 

The  Vas. — The  vas  deferens  is  the  excretory  duct  of  the  testicle. 
It  runs  upward  from  the  tail  of  the  epididymis  to  form  one  of  the  chief 
constituents  of  the  spermatic  cord.  It  lies  in  the  inner  and  posterior 
portion  of  the  cord,  where  it  may  be  identified  as  a  rigid  tube,  the  only 
element  of  the  cord  that  does  not  sli])  almost  insensibly  from  between 
the  examining  fingers.  After  passing  through  th(>  inguinal  canal  the 
650 
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vas  curves  ()Iili(iii('ly  downward  and  backward  over  llic  l)asc  of  the 
]>ladder,  crossi^s  behind  the  ureter  and  runs  to  the  inner  side  of  that 
duct,  sej)arate(l  from  it  hy  the  seminal  vesich;.  At  this  point  it  becomes 
markedly  sacculated,  forming  the  ampulla  of  the  vas,  then  narrows 
to  its  original  dimensions,  and  is  joined  hy  the  duct  of  the  seminal 
vesicle  to  form  the  ejaculalory  duct,  which  ]iierces  the  prostate  and 
opens  into  the  i)Qsterior  urethra  just  in  front  and  to  one  side  of  the 
verumontanum. 

The  vas  deferens  is  lined  throughout  with  coluimnir  epithelium. 
Its  muscular  coat  consists  of  two  layers,  the  inner  cii'cular,  the  outer 
longitudinal.     Surrounding  all  is  a  dense  fibrous  tissue. 

Relations — The  chief  relations  of  the  vas  have  been  described  above. 
In  the  scrotum  it  is  closely  surrounded  by  its  own  artery  and  one  or 
two  small  veins.  These  vessels  and  the  nerves  run  near  it,  and,  except 
for  a  few  veins  to  the  inner  side,  the  whole  pampiniform  plexus  lies 
to  its  outer  side. 

ANOMALIES 

Curling  ^  i-elates  a  number  of  cases  reported  by  various  authors,  in 
which  the  vas  deferens  was  absent  wholly  or  in  part,  on  one  or  both 
sides.  When  the  testicular  end  is  missing  the  epididymis  may  or  may 
not  be  missing  as  well. 

INJURIES 

Wounds. — Wounds  of  the  cord  nuiy  cause  profuse  hemorrhage 
and  rupture  of  the  vas.  The  hemorrhage  may  be  checked  readily 
enough.  If  the  vas  is  cut  it  should  be  united  by  Belfield's  method 
(j).  1)-]:^).  If  some  such  operation  is  not  performed,  the  duct  becomes 
occluded,  and,  although  this  does  not  cause  atrophy  of  the  testicle,  yet 
it  shuts  off  the  spermatozoa  of  that  side  of  the  urethra. 

Complete  division  of  the  cord  causes  atrophy  of  the  testicle.  Divi- 
sion of  the  pampinifoi-m  plexus  causes  only  a  temporary  edenui. 

Torsion  of  the  Cord. — (See  ]>.  iV-ll.) 

INFLAMMATION 

Inflamnuition  of  the  vas  is  usmdly  incident  to  gonorrheal  or  tuber- 
cular e])ididymitis.  It  is  rarely  of  any  importance,  unless  an  abscess 
forms.  If  this  occurs  in  the  scrotal  portion  of  the  duct  it  may  be  in- 
cised, if  in  the  ])elvic  portion  its  existence  is  unsuspected,  and  it  has 
been  known  to  result  in  a  fatal  i)eritonitis. 

Hydrocele  and  Hematocele. — (See  p.  643.) 

^  "Diseases  of  tlie  Testis,"  4th  ed.,  1S7S,  p.  7. 
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VARICOCELE 

Varicocele  is  varicosity  of  the  veins  of  the  pampiniform  plexus.  It 
may  be  either  symptomatic  or  spontaneous, 

Symptoinatic  Varicocele.— Symptomatic  varicocele  is  rare.  It 
is  caused  by  the  pressure  of  some  intra-abdominal  growth  obstructing 
the  spermatic  veins.  The  tumor  is  usually  of  renal  origin  and  malig- 
nant (]\  542). 

Diagnosis — Symptomatic  varicocele  cannot  be  mistaken  for  spon- 
taneous varicocele.  It  develops  very  rapidly,  late  in  life,  on  either 
side;  is  painless,  attains  a  large  size,  and  is  associated  with  a  palpable 
abdominal  tumor,  against  which  the  treatment  should  be  directed. 

Spontaneous  Varicocele. — Varicocele  in  a  mild  form  is  perhaps 
the  most  common  atfection  of  the  genital  organs.  It  has  been  esti- 
mated that  about  10  per  cent  of  males  have  slight  varicocele.^  It  occurs 
almost  invariably  on  the  left  side;  when  very  marked  on  this  side  it 
may  exist  slightly  on  the  right.  Pott  met  with  it  only  once  on  both 
sides.  Breschet,  in  120  operations,  operated  only  once  on  the  right 
side.     I  have  never  operated  on  both  sides. 

Most  slight  varicoceles  are  encountered  in  young  unmarried  men ; 
the  affection  rarely  commences  after  twenty-five;  it  is  unusual  to  find 
it  in  a  married  man  whose  sexual  relations  are  satisfactory.  The  chief 
factor  in  its  jn-oduction  is  ungratified  sexual  desire,  unrelieved  erotic 
fancies,  or,  less  often,  the  opposite  condition,  abuse  of  the  sexual 
powers,  by  which  the  veins  are  kept  constantly  engorged.  The  slight 
turgescence  of  the  veins  constituting  varicocele  in  a  young  bachelor 
and  often  causing  him  incessant  and  needless  alarm,  disappears  after 
marriage,  together  with  the  uneasy  sensations  which  accompanied  it. 

Old  men  whose  testicles  are  inactive  rarely  have  varicocele,  though 
their  legs  show  many  tortuous  veins.  This  fact  is  of  the  utmost  im- 
portance. That  slight  varicocele  is  often  a  sexual  derangement,  a  func- 
tional disorder  depending  upon  vicious  sexual  hygiene,  is  not  suf- 
ficiently emphasized  by  text-books,  or  appreciated  by  practitioners. 
In  many  cases  young  men  disti-ess  themselves  unceasingly,  and  impor- 
tune their  surgeons  for  an  o])eration  to  cure  a  disorder  which  would 
be  more  speedily  and  effectually  removed  by  marriage. 

The  degree  of  varicocele  alluded  to  above  may  be  dismissed  briefly. 
The  vessels  are  a  little  full,  the  cord  loose,  feeling  like  a  small  bundle 
of  earthworms,  no  one  vessel  being  exceptionally  large;  the  testicle  is 
perhaps  oversensitive,  and  there  is  usually  a  slight  dragging  sensation 
in  the  groin,  but  beyond  this  nothing  except  the  fancied  ills  and  the 

'  Bennett  estimates  7  per  cent,  while  Senn  states  that  among  9,815  recruits  2,075 
were  affected  with  varicocele. 
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hj])ochonflriacal  complainings  of  the  young  man  who  is  cheating  Na- 
luro  or  abusing  her  gifts.  Tlie  projKH*  treat nient  of  svich  cases  is  found 
in  the  employment  of  all  hygienic  and  tonic  measures.  The  patient's 
mind  must  be  diverted,  he  must  Ik;  dissuaded  from  an  operation,  told 
to  wear  a  snugly  fitting  suspensory  l)an(lage,  and  if  possible  to  forget 
his  sex  until  marriage  aifords  him  an  opportunity  to  get  well.  The 
free  local  aj)plication  of  cold  water  daily  is  a  very  useful  adjuvant. 

Yet  varicocele'serious  enough  to  constitute  a  disease  and  to  demand 
active  surgical  measures  for  its  relief  does  occur.  It  is  an  exaggera- 
tion of  the  milder  form ;  it  comes  on  in  early  manhood,  and  has  no 
connection  M'ith  varices  of  the  legs  or  anus  (hemorrhoids). 

Pathogenesis — Any  theory  to  be  adequate  must  explain  the  preva- 
lence of  the  disease  among  the  adolescent  and  its  occurrence,  almost 
entirely,  upon  the  left  side. 

Many  authors  look  for  an  anatomical  predisposing  cause.  Thus 
certain  French  writers  invoke  a  preexisting  phlebitis.  Bennett  ^  and 
Spenser  ^  suppose  a  congenital  anomaly  of  the  veins.  Such  predis- 
posing causes  are  not  generally  accepted.  Sufficient  anatomical  pre- 
disposition is  found  in  the  position  of  the  veins,  dependent,  unsup- 
ported, surrounded  by  the  loosest  kind  of  a  fascial  envelope.  To  this 
add  the  congenital  congestion  set  u})  l)y  the  untamed  and  pampered 
passions  of  youth,  and  no  further  predisposing  cause  is  necessary. 

But  why  should  the  varicocele  occur  upon  the  left  side  ?  To  an- 
swer this  question  an  infinite  variety  of  theories  has  been  proposed. 
There  is  space  to  enumerate  only  the  more  important  ones.  The  left 
testis  hangs  lower  than  the  right,  and  the  left  renal  vein  is  higher  than 
the  opening  in  the  cava  which  receives  the  right  spermatic  vein,  hence 
the  left  vein  is  longer  than  the  right.  To  this  add  the  fact  that  the 
left  spermatic  vein,  entering  the  I'enal  vein  at  right  angles,  is  not 
affected  by  suction  as  is  the  right  vein  which  enters  the  cava  at  an 
acute  angle.  So  far  we  are  on  safe  anatomical  ground  ;  beyond  all 
is  theory.  Perhaps,  as  has  been  alleged,  right-handed  men  transmit 
the  force  of  their  exertions  to  the  left  foot  by  means  of  the  abdominal 
muscles  of  the  left  side.  But  T  have  seen  left-handed  men  with  vari- 
cocele, always  on  the  left  side.  Perha]is  the  sigmoid  flexure?,  over- 
loaded with  feces,  presses  upon  the  veins.  But  this  is  as  rare  in  youth 
when  varicocele  is  common,  as  it  is  common  in  old  age  when  varicocele 
does  not  occur.  Curiously  enough  the  ovarian  vcmiis  are  very  rarely 
varicose,  except  on  the  left  side. 

A  violent  strain  may  induce  acute  varicocele. 

Pathology — In  mild  cas(>s  the  veins  are  merely  tortuous  and  dilated. 
But  in  a  full-formed  varicocele  the  vessels  are  elongated,  their  valves 

»  "On  Varicocole,"  London,  ISOl.  ^ St.  BartM.  Hnsp.  Rep.,  1S87,  p.  137. 
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ln-oken  down,  llicii-  av;i]1s  alTcctod  l\v  fntlv  ;itn)|)liv,  jiiid  tliickciicd,  as 
is  also  the  siin-oiiiidiiio  coinu'ci  i\-(>  tissue.  The  veins  sonielinies  coiitaiii 
j)hk>h()liths. 

Symptoms. —  I  luive  seen  a  number  of  cases  of  acute  varicoceJe  result- 
ing from  straining',  or  coming  on  spontaneously.  T  have  seen  it  last 
a  numher  of  weeks,  and  occasionally  leave  slight  permanent  enlarge- 
ment of  the  veins  of  the  cord. 

Except  in  acute  cases,  such  as  those  just  detailed,  varicocele  comes 
on  graduaUy,  and  is  discovered  by  accident.  The  amount  of  pain 
complained  of  varies  greatly ;  a  very  large  varicocele  is  often  at- 
tended by  absolutely  no  pain,  while  a  very  slight  enlargement  of  the 
veins  may  give  rise  to  considerable  nneasiness  extending  up  the  back 
and  down  the  thigh,  perhaps  amounting  to  neuralgia  of  the  testis. 
Landouzy  has  noticed  that  the  symptoms  are  markedly  relieved  dur- 
ing and  immediately  after  coition,  but  become  worse  on  the  following 
day. 

The  only  general  symptoms  in  varicocele  besides  pain  are  those  of 
hypochondria  and  defective  7nora.le,  so  common  in  all  affections  of  the 
genital  organs.  The  impotence  often  alleged  by  physicians  of  an  in- 
credible "  years'  exjierience  "  to  result  from  varicocele  is  the  veriest 
fiction.  When  impotence  and  varicocele  coexist  they  are  due  to  the 
same  causes;  but  neither  is  the  impotence  due  to  the  varicocele  nor  the 
varicocele  to  the  impotence. 

The  local  conditions  are  typical.  The  left  testicle  hangs  consider- 
ably lower  than  the  right,  borne  down,  and  perhaps  completely  sur- 
rounded by  the  mass  of  dilated  veins.  The  mass  feels  soft,  like  a  bunch 
of  earthworms.  In  bad  cases  the  testicular  scrotal  veins  may  be  simi- 
larly affected.  The  scrotum  is  thin  and  relaxed,  the  dartos  powerless.  In 
long-standing  cases  of  severe  varicocele  the  testis  gradually  atrophies 
because  of  the  interference  to  its  circulation.  This  result  is  in  no  way 
due  to  the  weight  of  the  mass  of  veins. 

The  course  of  the  disease  is  usually  not  progressive.  Of  the  many 
men  who  have  slight  varicocele,  only  the  smallest  percentage  fail  to 
get  well  under  the  regulated  sexual  exercise  of  married  life.  Excep- 
tionally, however,  the  veins  do  grow  and  enlarge  indefinitely. 

Diagnosis — There  are  few  diseases  more  readily  recognizable  than 
varicocele;  the  ]ieculiar  appearance  and  wormy  feel  of  large  tortuous 
veins  can  scarcely  be  confounded  with  anything  else,  except,  possibly, 
omental  hernia.  However,  a  simple  test  will  remove  all  doubt.  If  the 
patient  lies  down  the  swelling  may  be  readily  reduced.  The  fingers 
are  now  ])laced  at  the  abdominal  ring,  and  the  ]>atient  told  to  rise; 
hernia  will  be  retained,  the  swelling  of  varicocele  will  return,  the  vessels 
filling  from  below.  (If  the  ])ressure  be  sufficiently  strong  to  occlude  the 
arteries  as  well  as  the  veins  the  tumor  will  not  r('a])pear.)     Varicocele, 
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complicated  by  large  hydrocele  or  by  lieniia,  is  more  difficult  of 
diagnosis. 

Treatment — If  the  varicocele  be  small  and  its  symptoms  inconsider- 
able, the  ])atient  should  be  advised  as  to  his  sexual  hygiene,  perhaps 
instructed  to  wear  a  suspensory  bandage  and  treated  for  neuralgia  of 
the  testicle,  if  this  is  a  feature  of  his  condition.  If  these  meiLsures 
fail,  or  if  the  patient  insists  u})on  more  radical  treatment,  surgery 
must  be  em])loyed. 

The  operations  for  the  cure  of  \aricocele  are  three:  injection,  sub- 
cufauoous  ligature,  and  the  open  oi)eration  ;  this  last  including  ligature, 
excision  of  the  veins,  and  abhition  of  the  scrotum.  That  operation 
should  be  performed  which  is  best  calculated  to  soothe  the  patient's 
fears.     Subcutaneous  ligature  gives  by  far  the  most  rapid  recovery. 

TUMORS    OF    THE    CORD 

Cystic   Tumors.— See  llyih-ocele  of  tbo  (V)r(l   (p.  GV.]). 

Solid  Tumors. —  Solid  tumors  of  the  cord  are  rare.  Fibroma, 
fibro-myonui,  and  sarcoma,  all  of  the  vas  deferens,  have  been  observed 
in  isolated  instances.  Gumma  is  very  rare  (Goldenberg).-^  The  only 
tumor  of  clinical  importance  is  li])oma  of  the  cord.  The  frequency  of 
lipoma  of  a  hernial  sac  lends  color  to  the  theory  that  lipoma  of  the 
cord  is  secondary  to  hernial  li])()ma.  Tn  structure  the  tumor  may  be 
a  jmre  lipoma,  a  fibro-lipoma,  or  a  myxodi])oma. 

These  tumors  are  usually  small  and  reducible  into  the  inguinal 
canal,  simulating  epiplocele,  fi'om  which  they  are  only  differentiated 
by  operation,  unless  they  can  be  drawn  entirely  out  of  the  canal.  Ex- 
ceptionally, however,  they  attain  an  extraordinary  size.  jSTove-Josse- 
rand  -  reports  a  sj)ecimen  weighing  G^  kilos,  and  cites  two  others  weigh- 
ing respectively  20  and  IT)  pounds.  The  larger  tumors  may  be  patho- 
logically benign  and  yet  clinically  malignant. 

'  Jour,  of  Cut.  and  Gen.-Urin.  Diseases,  1901,  xix,  113. 
^  Lijon  mcd.,  1897,  Ixxxiv,  237. 
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DISEASES    OF   THE    SEMINAL   VESICLE 


ANATOMY 

The  seminal  vesicle  (Fig.  127)  is  a  reservoir  connected  with  the 
vas  deferens.  Each  vesicle  lies  to  the  outer  side  of  its  vas,  its  apex 
buried  in  the  prostate,  where  it  joins  the  vas  at  an  acute  angle  to  form 
the  ejaculatory  duct.  The  body  of  the  vesicle  is  directed  obliquely 
upward   and  outward,   lying   along  the   upper  border  of  the   prostate 

and  projecting  beyond  it  laterally. 
The  fundus  of  the  vesicle  lies  just 
external  to  the  termination  of  the 
ureter  in  the  bladder.  Each  vesi- 
cle is  bound  close  to  the  bladder 
and  prostate  by  a  dense  fascial  en- 
A-elope  containing  many  unstriped 
muscular  fibers.  Within  this 
fascia  ramify  numerous  largo 
branches  of  the  prostatic  plexus 
of  veins.  The  relation  of  the 
vesicles  to  the  j)eritoneum  is  vari- 
able. The  rccto-vesical  pouch  al- 
ways dips  sufficiently  to  touch  the 
fundus  of  each  vesicle,  and  when 
the  bladder  is  full  there  is  usu- 
ally a  small  triangular  extraperi- 
toneal space  between  the  vesicles, 
just  al)0ve  the  prostate. 
The  vesicle  is  elliptical  in  shape,  flattened  anteroposteriorly.  Guel- 
liot  ^  gives  49,  18.5,  and  10  nun.  as  its  average  length,  breadth,  and 
thickness.  The  lumpy  surface  of  the  vesicle  has  been  compared  to  the 
convolutions  of  varicose  veins  or  of  the  intestine.  By  a  tedious  and 
delicate  dissection  the  vesicle  may  bo  unraveled.  It  is  a  single  canal 
10  to  15  cm.  long.     From  this  canal  spring  numerous  small  diverticula, 
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Fig.  127. — Seminal  Vesicles. 


'  "Des  vesicules  s^minales,"  Paris,  1883,  p.  27. 
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one  of  wliicli,  originatiiif^  near  the  orifice  of  the  organ,  may  be  almost 
as  long  as  the  vesicle  itself.  The  blind  end  of  the  vesicnlar  tube  may 
be  doubled  back,  so  that  the  tube  actually  terminates  near  the  orifice  of 
the  vesicle,  and  the  fundus  represents  the  middle  part  of  the  tube. 

The  tube  is  quite  as  irregular  within  as  without.  Here  and  there 
the  orifices  of  diverticula  loo|)holc  lh(>  tortuous  wall,  while  the  mucous 
membrane  is  thrown  into  folds  exten<liug  in  various  directions. 

The  vesicle  is  made  u])  of  three?  coats:  a  thin  outer  fibrous  coat,  a 
thick  middle  layer  of  circular  and  longitudinal  muscular  fibers,  and  a 
nnicous  membrane.  The  latter  contains  many  elastic  fibers.  Its  epi- 
thelium is  cylindrical  in  youth,  cuboidal  or  fiatteued  in  old  age.  The 
epithelial  cells  often  contain  granules  of  l)i'owuisli  pigment,  masses  of 
which  are  occasionally  found  in  the  setnen.  Guelliot  denies  the  ex- 
istence of  special  glands  in  the  vesicle,  and  aflfirms  that  the  epithelium 
is  identical  throughout  the  organ.     Eehfisch  recognizes  vesicular  glands. 

The  arteries  of  the  vesicle  are  derived  from  the  inferior  vesical  and 
the  middle  hemorrhoidal.  The  reins  join  the  prostatic  and  lateral  ves- 
ical plexus.  The  lyinp/iatics  empty  into  the  pelvic  ganglia.  The  yicrves 
are  derived  from  the  hypogastric  ])lexus  of  the  sympathetic. 

The  ejaculatory  ducts  begin  at  the  junction  of  the  vas  deferens  and 
seminal  vesicle.  Becoming  suudler  and  of  even  caliber,  these  ducts  run 
obliquely  forward  and  u])\vai-d  through  the  prostate,  approaching  each 
other  until  they  nearly  touch  in  the  median  line.  Yet  they  are  quite 
separate  in  their  openings  on  the  li])s  of  the  prostatic  utricle.  They  are 
closely  surrounded  by  a  dense  elastic  tissue  and  contain  a  few  straggling 
muscle  fibers  derived  from  the  longitudinal  muscle  of  the  vesicle. 

PHYSIOLOGY 

The  functions  of  thc^  vesicb?  are  three: 

1.  To  store  the  secretion  of  the  testis. 

2.  To  dilute  it. 

3.  To  ex])el  it  into  the  ])rostatic  sinus  just  l)efore  ejaculation. 

1.  Ivehfisch,'  in  a  detailed  study  of  the  com])arative  anatomy  and 
physiology  of  the  seminal  vesicles,  showed  that  in  rats,  guinea  pigs, 
and  some  other  mammals,  the  vesicles  empty  by  a  separate  duct  into  the 
urogenital  sinus  and  at  no  time  contain  spermatozoa.  IJut  h<'  confirmed 
on  man  De  Graaf's  exjiei-imcnt  of  injecting  the  vas  deferens,  showing 
that  the  vesicle  fills  with  fluid  before  the  ejaculatory  duct  is  forced  open. 
Hence  it  is  fair  to  assume  that  the  vesicle,  as  well  as  the  aiii|)ul]a  of  the 
vas,  is  a  place  of  storage  for  the  spermatozoa. 

2.  The  secretion  of  the  seminal  vesicle  dilutes  the  semen  and  prob- 

^  Deutsche  med.  Wochenschr.,  1896. 
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ahlj  has  sonic  obscure  function  of  stiinnlatini!;  the  vitality  of  the  sper- 
matozoa. Tliis  secretion  is  albuminous,  alkaline,  and  odorless.  It  con- 
tains a  large  proportion  of  mucin.  Besides  blood  cells,  leukocytes,  and 
epithelia,  the  fluid  contains  many  little  hyaline  pellets  rarely  visible  to 
the  naked  eye.  These  bodies  (sympexions,  globulin  korner)  appear 
under  the  microscope  as  hyaline  spheroids  showing  radiating  lines  of 
cleavag(\  They  may  contain  masses  of  sjiermatozoa  or  pigment  gran- 
ules, and  may  attain  a  size  sulhcient  to  obstruct  the  ejaculatory  duct. 

3.  The  vesicle  becomes  distended  with  fluid  by  the  accumulation  of 
its  own  secretion  and  the  influx  of  testicular  fluid.  Unless  there  is 
spermatorrhea,  little  or  none  of  this  fluid  escapes,  except  during  the 
sexual  orgasm.  This  act  occurs  as  follows :  after  a  period  of  sexual 
excitement,  varying  in  duration  according  to  the  nervous  caliber  of  the 
individual,  the  muscular  coat  of  the  vesicle  and  the  ampulla  of  the  vas 
contract  peristaltically,  driving  the  fluid  into  the  ejaculatory  duct, 
which,  very  probably,  is  relieved  of  the  elastic  pressure  that  usually 
occludes  it  by  a  simultaneous  muscular  contraction  of  the  prostate.  The 
semen  is  thus  ejaculated  into  the  prostatic  sinus,  where  it  mingles  with 
the  prostatic  secretion.  The  congested  verumontanum  blocks  the  way 
into  the  bladder  and  the  prostatic  and  urethral  muscles  project  the  fluid 
forward  by  jets.  I  think  the  function  of  the  verumontanum  in  pre- 
venting regurgitation  is  overestimated,  for  it  is  a  matter  of  daily  ex- 
perience that  the  few  drops  of  fluid  left  in  the  prostatic  urethra  at  the 
end  of  urination  are  ejaculated  by  the  urethral  muscles,  though  the 
verumontanum  is  not  at  all  congested. 

Science  and  experience  agree  that  the  seminal  vesicles  are  not  emp- 
tied by  a  single  orgasm. 

ANOMALIES 

Anomalies  of  the  seminal  vesicles  are  usually  part  of  some  general 
genital  malformation.  Guelliot  has  analyzed  and  refused  to  accept  the 
alleged  cases  of  multiple  seminal  vesicles.  When  the  vesicle  is  absent 
the  corresponding  testicle  may  yet  be  present.  Extreme  dilatation  of 
the  vesicles  is  probably  always  acquired. 

The  ejaculatory  ducts  may  empty  into  one  of  the  ureters  instead  of 
on  the  edge  of  the  prostatic  utricle.  In  a  few  cases  they  have  lieen  found 
to  continue  forward  alongside  of  the  urethra  the  wdiole  length  of  that 
canal  to  the  meatus. 

WOUNDS    OF   THE    VESICLE 

Guelliot  recognizes  only  one  case  of  undoubted  accidental  wound  of 
the  vesicle.     The  patient  had  suffered  a  fracture  of  the  ischium. 
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Operative  wounds  of  the  ejaculatory  diicis  are  very  frequent.  The 
patency  of  the  dnets  is  ini])eriled  l)y  all  jjerineal  cystotomies  and  pros- 
tatotomies,  including  lithotomy,  liottini's  ojieration,  and  prostatectomy. 
Two  results  follow:  innamiiiation  (acute  vesiculitis  and  epididymitis) 
possibly,  obstruction  probably. 

Fistuhc  of  the  spermatic  duct  have  resulted  from  the  old-fashioned 
lateral  lithotomy  o]ierations.  The  resubant  s]i('i-matic  fistula  heals 
kindly  nnless  the  parts  arc  cancerous  or  tubercular. 

EXAMINATION    AND    INFLAMMATION 

(See  ])}).   S,   155.) 

TUBERCULOSIS 

(Sec  p.   475.) 

CYSTS 

Prolonged  inllannnation  sometimes  causes  gradual  dilatation  of  the 
vesicles  until  they  become  two  or  three  times  their  normal  size  and  even 
overlap  in  tlie  median  line.  Such  cysts  have  only  a  i)athological  sig- 
nificance. Occlusion  of  the  ejaculatory  duct  does  not  cause  the  vesicle 
to  dilate. 

Several  examples  of  cclniwcoccus  cysis  occuri-ing  between  rectum 
and  bladder  have  been  attril)uted,  without  convincing  proof,  to  the 
vesicle, 

CONCRETIONS    AND    CALCULI 

While  it  is  not  unusual  lo  find  a  nund)ei-  of  concretions  or  small  cal- 
culi in  the  vesicles  of  the  aged,  they  liave,  as  a  rule,  no  clinical  symp- 
toms.    Jt  is  only  very  rarely  that  they  give  rise  to  spermatic  colic. 

Symptoms — Spermatic  colic  was  first  described,  in  ISTO,  l)y  lie- 
liquet.  Tlie  colic  may  occur  at  the  moment  of  ejaculation  or  during 
sleep.  The  ])ain  is  very  sharp,  colicky,  in  fact,  and  nauseating.  It  is 
centralized  a])out  an  inch  u])  the  rectum,  or  at  the  neck  of  the  bladder, 
and  thence  radiat(>s  u])  the  ])osterior  wall  of  the  ])elvis  or  to  the  testicles. 
The  pain  is  caused  by  the  im])nction  of  a  concretion  or  a  nuiss  of  in- 
spissat(>d  semen  in  the  duct.  The  obsti'uclion  may  be  forced,  and  a 
painful  and  delieient  eniissiou  ensue  after  a  few  moments  of  colic,  or, 
if  it  occur  without  sexual  sensations,  during  the  night,  it  lasts  from  ten 
to  twenty  minutes  ami  then  gradually  dies  away. 

Treatment — The  hot  rectal  douche  (p.  201)  is  an  excellent  remedy 
to  relieve  the  pain  and  to  short(m  the  attack.     ]\Iany  |)ersons  who  are 
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subject  to  mild  attacks  of  nocturnal  spermatic  colic  obtain  relief  bj  in- 
troducing a  finger  into  the  rectum  and  pressing  upon  the  offending 
organ. 

Eelapses  are  prevented  by  massage  of  the  vesicle. 

MALIGNANT   GROWTHS 

Guelliot  recorded  but  one  authentic  case  of  primary  carcinoma  of 
the  seminal  vesicle.  Secondary  involvement  occurs  from  the  prostate, 
bladder,  or  rectum. 


CHAPTER   LXlir 
MALADIES   INVOLVING   THE   GENITAL   FUNCTION 

IMPOTENCE 

Impotence  is  usually  a  !syiii])t()ni  of  some  ])]iysieal  morbid  condi- 
tion entailing  inability  to  accomplish  the  sexual  act.  Jt  is  a  complaint 
not  infrequently  submitted  to  the  physician;  not  always  frankly  and 
openly  as  such,  but  often  by  imjjlication,  as  though  it  should  be  recog- 
nized and  inquired  about  in  answer  to  remote  indications  which  the 
patient  has  scantily  furnished.  Indeed,  the  physician  who  would  meet 
the  daily  wants  of  his  fellow-men  in  reference  to  troubles  of  this  sort, 
must  possess  an  accurate  knowledge  of  the  physiology  of  the  sexual  func- 
tion and  of  its  various  derangements,  and  be  ready  to  anticipate  the 
reticence  of  patients;  otherwise  he  will  fail  to  sound  many  of  the  depths 
of  human  nature  where  suffering  lurks — which  suffering  is  for  the  most 
part  preventable  or  relievable. 

Impotence  signifies  that  an  individual  cannot  beget  children  because 
he  cannot  perform  the  sexual  act  projierly,  no  matter  what  the  obstacle 
may  be,  whether  he  have  spermatozoa  or  not.  The  term  must  be  care- 
fully distinguished  from  sterility,  which  signifies  inability  to  beget 
offspring  on  account  of  defect  in  the  scMuen,  whether  the  individual  can 
have  sexual  intercourses  properly  or  not.  Undoubtedly  the  two  are  often 
associated  in  the  same  individual,  but  they  may  be  totally  distinct,  as 
the  following  exaui])les  will  illustrate.  Thus,  in  the  East,  there  are  two 
methods  of  making  eunuchs:  either  the  penis  is  removed  together  with 
the  testicles  (and  such  a  eunuch  is  necessarily  both  impotent  and  ster- 
ile), or  the  testicles  alone  are  removed  (and  such  a  eunuch,  though 
sterile,  may  be  still  ])otent,  and  docs  not  bring  so  high  a  price  as  the 
eunuch  who  has  no  penis).  It  is  a  well-known  fact  that  both  aniiiuils  and 
men,  from  whom  the  testicles  have  been  removed  after  puberty,  still 
retain  sexual  desires,  and  may  have  intercourse,  with  venereal  orgasm 
and  ejaculation  of  ]n'ostatic  mucus,  during  a  ])eriod  of  many  years.  A 
cryptoi'cliid  is  not  impotent,  but  is  yovy  apt  to  ])c  sterile,  and  such  is 
the  case  of  many  ])ati(Mits  after  double  gonorrheal  ejudidymitis ;  Avhile, 
as  causes  of  impotence  without  sterility,  nuiy  be  mentioned  deformities 
preventing  sexual   intercourse,   though   the   spermatic   fluid   is   normal, 
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such  as  cxstroplij  of  tlie  bladder  and  extreme  incurvation  of  the  penis, 
with  or  Avithont  hyp()S})adias. 

Impotence  may  be  true  or  false. 

Teue  Impotence 

This  is  exceedingly  rare  in  the  male.  Any  one  wlio  can  perfoi-m  the 
sexual  act  is  potent.  This  act  implies  two  conditicms,  namely,  sniii- 
cient  erection  to  make  intromission  possible  and  a  subsequent  seminal 
ejaculation. 

That  lack  of  desire  before  the  act  and  jileasure  during  its  accom- 
plishment are  not  absolute  essentials  to  sexual  intercourse  is  exempliiied 
by  the  two  conditions :  priapism  from  cantliarides  in  which  there  is  no 
desire,  and  yet  intercourse  is  possible  with  perfect  intromission  and 
ejaculation,  and  certain  diseases  of  the  cord  attended  by  more  or  less 
jn'iapism,  where  intercourse  followed  by  conception  may  take  place, 
and  yet  the  ]iaticnt  l)e  unconscious  at  what  luoment  ejaculation  occurs. 

Conditions  Involving  True  Impotence.- — 1.  Absence  of  penis.  If  there 
are  healthy  testicles,  the  patient  cannot  be  called  sterile. 

2.  Minute  size  of  penis  may  involve  impotence.  That  small  size  is 
only  relatively  a  canse  of  impotence  is  evident,  and  that  it  by  no  means 
involves  sterility  is  shown  by  Orfila,  in  a  case  where  an  action  for  rape 
was  brought  against  a  man  with  only  a  stump  of  a  glans  in  place  of  the 
entire  penis,  by  a  woman  who  Avas  impregnated  by  him.  Orfila  decides 
that  impregnation  may  take  place  nnder  these  circnmstances,  but  only 
through  the  consent  of  the  woman,  and  that  conseqnently  rape  is  im- 
possible. The  numerons  cases  on  record  where  impregnation  has  taken 
place  without  ru])ture  of  the  hymen  show  that  a  deposit  of  semen  within 
the  ostium  vagina  may  fertilize  an  ovum,  and  such  a  deposit  of  semen 
might  be  accomplished  by  the  smallest  possible  penis.  Intromission 
and  ejaculation  might  take  place,  and  impotence,  though  possible,  is  not 
essential.     The  patient  is  not  sterile. 

3.  Extreme  size  of  the  penis  is  a  relative  cause  of  impotence. 

4.  Extreme  epispadias  and  hyiwspadias,  wdth  or  without  incurva- 
tion, likewise  involve  impotence,  without  sterility.  Slight  hyjiospadias 
may,  but  does  not  necessarily,  involve  impotence.  The  semen  is  not 
properly  ejaculated  into  the  upper  jiart  of  the  vagina,  and  impregnation 
sometimes  fails  to  take  place  on  this  account. 

5.  Large  size  of  the  prepuce,  or  excessively  tight  and  narrow  orifice 
of  t]ie  same,  nuiy  involve  im])okmc(>,  as  may  also  any  tuuiors  or  growths 
upon  or  about  the  penis,  elei)liautiasis,  fatty  tumor,  hydrocele;  or  neigh- 
boring def(n'mity  (faulty  jiosition  of  the  thigh  froui  ankylosis  of  hi}i, 
excess  of  abdominal  fat,  etc.),  which  uuiy  mechanically  interfere  with 
copulation  without  in  the  least  im]ilying  sterility. 
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(!.  Xcvy  lialil  sivictnrc  of  the  iii'ctlifii,  ('S]K'ci;ill v  if  lli('r(>  lie  ];\vixo 
and  limit  i  pic  tistiila'  l)('liiii<l  it,  involves  iiiijjofcncc  if  tlic  scnicii  does  n<it 
es('a})(i  by  cjaenlation,  hnt  dribbles  awav  after  erection  subsides.  A 
similar  cause  of  impotence  exists  in  a  vicions  direction  of  the  orifices  of 
the  ejacnlatory  dncts,  by  which  during  ejaculation  the  semen  is  turned 
backward  into  the  bladder  and  escapes  afterwards  with  the  urine.  Ac- 
cording to  Grimaiid  de  (^aux,  such  a  condition  of  things  may  be  caused 
by  the  action  of  ])rostitutes,  wlio^  fearing  pregnancy,  watch  for  the 
moment  of  ejaculation,  and  then  })ress  forcibly  upon  the  urethra  of  their 
])ariii('r  just  in  front  of  the  prostate,  by  inserting  a  finger  into  his 
rectum,  thus  causing  the  semen  to  be  ejaculated  into  the  bladder.  A 
similar  condition  has  been  known  to  r(>sult  from  ])rolonged  ])osterior 
urethritis.  When,  from  these  oi-  any  other  causes,  there  is  no  ejacula- 
tion, the  condition,  is  known  as  aspcnuatisni. 

1.  Imperfect,  irregular,  or  bent  erections,  due  to  inflammation,  in- 
jury, or  tumor  of  one  of  the  erectile  cylinders  of  the  ])enis,  may  some- 
times jjrevent  intromission  and  entail  imjiotence. 

8.  Eunuchs,  and  those  having  atrophy  of  both  testicles,  are  usually 
impotent,  always  sterile. 

9.  Injuries  or  diseases  of  the  central  nervous  system  may  cause 
ini])otence  by  interfering  with  either  erection  or  ejaculation. 

10.  Impotence  may  be  symptomatic- — not  to  speak  of  the  physiolog- 
ical impotence  of  childhood  and  old  age — and  then  is  only  conditional 
or  temporary,  and  usually  disappears  with  the  removal  of  its  cause. 

In  symptomatic  impotence  there  is  always  lack  of  erection,  and  often 
also  temporary  sterility.  Such  impotence  is  always  associated  with 
severe  acute  febrile  diseases  and  with  conditions  of  lowered  vitality, 
whether  due  to  wasting  disease,  to  shock,  or  to  other  causes.  Long-con- 
tinned  sexual  excess,  whether  by  masturbation  or  otherwise,  produces  im- 
potence, though  this  is  commonly  a  false  impotence,  an  inability  of  the 
jaded  body  to  keep  pace  with  the  lecherous  mind.  Finally,  all  drug 
habits — opium,  tobacco,  cocain,  etc. — tend  to  produce  imjiotence  ;  and 
above  all  may  be  ])laced  alcoholism.  When  a  man  is  thoroughly  drunk 
he  is  imj)otent;  when  a  steady  drinker,  his  sexual  ])owers  are  always 
(JimiiiisJied,  sometimes  lost.  Partial  erection,  attend(Ml  by  rapid  ejacu- 
lation, is  a  connnon  variety  of  impotence,  due  usually  to  sexiuil  over- 
excitement,  and  observed  in  animals  as  well  as  in  men. 

Such  a  condition  is  usually  a  false  impotence. 

False  Impotence 

False  impotence  is  an  affection  which  the  practical  physician  is  often 
called  upon  to  treat.  True  impotence  calls  for  treatment  of  the  physical 
irregularity,  deformity,  disease,  cachexia,  etc.,  giving  I'ise  to  it.     False 


664  MALADIES   INVOLVING   THE   GENITAL  FUNCTION 

impotence  requires  treatment  of  the  individual,  and  not  of  any  disease. 
The  cause  is  a  nervous,  or,  it  may  be,  a  moral  one  and  there  is  no  im- 
potence whatever  except  in  the  mind  of  the  patient.  Here  the  surgeon 
requires  all  his  delicacy,  all  his  sympathy,  in  order  to  obtain  the 
confidence  of  his  patient,  to  overcome  his  suspicions,  and  to  lead  him 
g-eutly  to  a  cure,  which  is  always  possible,  if  only  the  patient  have 
faith! 

Among  the  causes  of  false  impotence  may  be  mentioned  sexual  in- 
difference, either  temporary  and  spontaneous  or  more  or  less  prolonged, 
as  a  result  of  sudden  shock,  grief,  excessive  joy,  fright,  repugnance,  or 
lack  of  affection  for  the  individual  with  whom  copulation  is  attempted. 
Under  the  last  two  circumstances,  the  patient  can  sometimes  think  of 
another  person  than  the  one  with  whom  he  is  lying,  and  thus  maintain 
erection  and  effect  ejaculation.  The  sudden  flooding  of  the  vagina  with 
warm  mucus  will  sometimes  cause  erection  to  cease  at  once.  Roubaud 
mentions  a  curious  case  where  impotence  came  on  with  an  indigestion, 
and  remained  long  after  its  cause  had  disajDpeared.  He  speaks  of  an- 
other man  who  became  impotent  on  drawing  a  prize  of  30,000  francs 
in  a  lottery.  The  various  forms  of  sexual  perversion  afford  numerous 
examples  of  false  impotence. 

Treatment — This  form  of  moral  imix)tence  requires  special  atten- 
tion to  all  the  agencies  which  may  act  as  causes,  and  the  exercise  of  tact 
and  sympathy  to  acquire  and  retain  the  patient's  confidence,  a  point  of 
treatment  most  essential  to  success.  The  surrounding  hygienic  condi- 
tions must  be  made  favorable,  the  advantages  derived  from  change  em- 
ployed, and  all  indications  of  deviation  from  health  in  any  respect  ap- 
propriately met.  It  is  necessary  to  arouse  the  moral  sentiment  of  carnal 
desire,  as  well  as  the  power  of  the  organs  to  respond.  The  first  is  at- 
tained by  favorable  relations  to  the  sex — ojDera,  theater,  etc.  The  second, 
by  general  dry  frictions  of  the  whole  body,  by  massage  and  flesh-brush, 
cold  bath,  sea-bathing,  generous  diet,  and  the  internal  use  of  tonics: 
strychnin,  ergot,  and  especially  phosphorus,  connuencing  at  a  fair  dose 
(;jlg- of  a  grain),  three  or  four  hours  before  the  desired  erection,  and  in- 
creasing the  dose  carefully.  Cantharides  produces  erection  without  de- 
sire ;  phosphorus  directly  increases  desire.  Cold  and  heat,  by  the  douche, 
electricity,  and  local  applicaticms  of  mustard,  are  sometimes  serviceable 
in  recalling  erection.  In  such  cases  the  o])portunitv  of  the  quack  and 
the  charlatan  is  unlimited.  If  he  can,  by  whatever  preposterous  claims, 
onc(;  drive  the  obsession  from  \]\v  patient's  brain,  cure  is  assured.  The 
regular  physician  cannot  debase  his  self-respect  by  lies  and  trickery, 
but  he  can  and  must  marshal  all  the  strength  of  truth  and  virtue  that 
lies  in  him  to  iiiij)ress  u])()n  the  patient's  mind  a  respcH't  foi-  hiiusi'lf  and 
his  personal  decency,  as  well  as  an  ap])reciatit)n  of  tlie  subjective  char- 
acter of  his  defect. 
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Mixed  Cases — Skxuat.  ISTkurasthenia 

Most  of  the  cases  of  iiiijKjtenco  seen  in  ])i'a('ti('e  occur  in  patients 
whose  sexual  apparatus  and  nerves  are  both  debilitated  by  sexual  ex- 
cess, masturbation,  prolonged  g'onorrhea,  or  prolonged  abuse  of  alcohol. 
They  are  ])riniarily  neurotic,  but  have  a  physical  basis  of  chronic  pros- 
tato-vesiculitis  or  congestion  of  the  veruniontanuui,  and  are  to  be  treated 
both  by  suggestions  as  to  sexual  and  general  hygiene  and  by  local  meas- 
ures already  detailed  (p.  241). 

]S[eevous  Impotence 

In  a  sense,  all  false  impotence  is  nervous  impotence ;  but  there  is  a 
distinct  and  very  connnon  class  of  sutferers  conveniently  grouped  under 
this  heading.  These  are  mostly  young  men  who,  from  one  cause  or 
another,  have  got  into  the  habit  of  acting  abnormally  in  sexual  con- 
gress. They  get  either  no  erection  or  a  very  slight  one.  Emission  is 
absent,  or  premature,  or  without  any  sensation  of  pleasure.  Each  case 
has  some  peculiarity  fondly  alluded  to  by  its  possessor  as  proof  that  he 
is  quite  unique.  Indeed,  the  patient's  sole  desire  sometimes  seems  to  be 
to  persuade  the  physican  that  he  has  never  before  seen  a  case  quite  like 
this  one.  ISTo  possible  classification  of  such  cases  can  be  satisfactorily 
minute,  but  the  following  may  sutfice: 

1.  The  individual's  potency  is  quite  normal,  but  not  what  the  pa- 
tient thinks  it  ought  to  be. 

2.  The  potency  has  been  diminished  by  some  early  impression  or 
by  excesses.  * 

3.  The  potency  is  congeni tally  slight. 

1.  The  first  class  may  be  passed  over  lightly.  Unhappily,  there  will 
always  be  among  us  a  class  of  men,  of  splendid  physique  and  infinite 
endurance,  who  elect  to  spend  their  lives  in  ignoble  homage  to  Venus. 
And  such  men  have  their  followers,  their  admirers— puny,  dyspeptic, 
rabbit-eyed  creatures — whose  sole  ambition  is  to  flog  their  bodies  on  to 
wondrous  feats  of  venery  and  bestiality.  And  since  Nature  never  cast 
them  in  this  mold,  they  come  crying  out  because  their  bellies  are  not  so 
big  as  their  appetites,  instead  of  thanking  God  for  it. 

2.  Here  is  lost  manhood  !  What  a  picture  it  recalls  of  errors  of 
youth,  thirty  years'  experience,  electric  belts,  and  what  not !  Here  is 
the  man  of  fifty,  sixty,  seventy,  whose  habits  have  him  in  their  clutch. 
*' Just  once  more!"  "Days  of  my  boyhood!"  Here  is  where  the 
moral  lecture  is  the  most  deserved  and  does  the  most  good.  Or  it  may 
be  the  young  man  with  premature  ejaculations,  weak  erections,  or  noc- 
turnal emissions.  He  has  masturbated  more  or  less,  and  has  nocturnal 
pollutions.     He  has  usually  i)lentiful  evidences  of  virile  power.     His 
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desires  may  lie  excessive.  He  awakes  witli  erections.  Tl(\  eaii  ])r()V<)ke 
erection,  or  even  cniission,  at  will ;  hut,  in  the  presence  of  a  woman,  and 
when  lie  desires  to  have  sexual  intercourse,  his  organs  will  not  respond; 
or,  if  erection  comes  on,  it  lacks  energy,  and  is  liable  to  fail  at  any 
moment  during  the  act.  In  short,  the  patient  can  do  anything  he  wishes, 
except  rely  npon  an  erection  at  the  critical  moment. 

This  form  of  impotence  is  the  resnlt  of  unnatural  excitement  of  the 
sexual  functions.  It  may  come  from  prolonged  nngratified  desire  or 
excessive  erotic  excitement  at  the  moment.  It  is  not  infrequently  ac- 
companied by  involuntary  emissions  during  sleep,  and  by  urethrorrhea, 
es]3ecially  after  the  matutinal  erection  and  defecation.  Encouraged  by 
the  flaming  advertisements  of  the  omnipresent  quack,  the  patient's 
fevered  fancy  pictures  his  condition  as  one  of  incurable  gleet  or  wasting 
spermatorrhea.  Probably  the  entire  train  of  mental  association  can  be 
traced  back  to  some  occasion,  perhaps  his  first  attempt  at  coitus,  per- 
haps his  last,  when  things  went  wrong  through  some  external  circum- 
stance. He  was  frightened;  he  tried  again,  with  worse  result  than 
before.  Immediately  his  mind  reverted  to  his  youthful  experiences. 
He  had  masturbated  either  too  much  or  too  little.  He  lays  the  blame 
of  his  condition  upon  his  unusual  chastity  or  his  abnormal  passions. 
He  broods  over  his  hopeless  lot.  False  promises  of  a  cure  often  tempt 
him  to  a  trial,  and  their  failure  relegate  him,  more  than  ever  deeply 
despondent,  to  the  surgeon. 

Treatment. — The  treatment  is  threefold: 

1.  The  Patient's  Sexual  Coefficient  must  he  Discovered. — By  the 
sexual  coefficient  I  mean  the  amount  of  sexual  power  with  which  he  is 
endowed  by  Xature.  Mankind  at  large  is  possessed  of  the  notion  that, 
although  men's  noses  and  digestions  need  not  all  be  cut  of  the  same 
pattern,  it  is  to  be  expected  that  the  sexual  capacity  of  everyone  should 
be  all-embracing.  Thus,  while  it  is  no  disgrace  to  be  dj'speptic  about 
the  stomach,  it  is  to  the  last  degree  shameful  to  be  dyspeptic  about  the 
genitals.  Theoretically,  such  a  distinction  is  absurd;  but  practically, 
no  man  is  willing  to  brand  himself  a  sexual  laggard.  In  some  "vvay,  by 
dint  of  enumerating  emissions,  co])ulations,  masturbations,  the  physician 
must  learn  what  ideal  he  can  set  before  the  patient.  If  a  man's  natural 
capacity  for  sexual  congTess  is  only  once  a  month,  it  is  hopeless  to  try 
and  tune  him  up  to  three  times  a  night. 

2.  Tlie  Patient  must  he  Encounifjed. — The  first  point  of  encourage- 
ment must  be  to  depress  him  by  bidding  him  look  for  a  ])rotracted  and 
relapsing  convalescence.  Then  he  must  be  made  to  understand  that  his 
sexual  possibilities  are  just  so  great  and  no  greater;  and  that,  however 
well  he  may  get,  overste]i])ing  his  allotted  bounds  will  call  down  swift 
retribution  upon  him.  Finally,  he  must  really  be  encouraged  to  feel 
that  his  malady  is  a  functional  disoi-dei",  a  dysjiepsia,  which,  like  other 
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dyspepsias,  is  ('iii-al)l(',  l»iif  only  at  llic  cost  of  a  pfoloiiiiiMl  fast,  lie 
iiiiisl  altsiaiii  ffoiii  coitus,  from  inasturbation,  from  lewd  companions, 
fi-om  olisccMc  tlioui>"lits  and  tliiua,'s.  The  mon;  tlioi'()ni>hly  he  abstains, 
the  more  certain  his  cure.  Usually  he  will  try  to  adopt  halfway  meas- 
ures, caring"  more  for  ins  "  ])ot  of  ale  "  than  for  body  and  soul  together. 
But  such  a  course  may  not  l)e  couutenanc(Ml.  The  ideal  of  absolute 
])urity  must  be  forever  set  before  him  and,  as  it  were,  hammei'ed  into 
him. 

'5.  lie  riinsi  he  Assisted  Fhys'teiilhi.  -When  possible,  an  entire 
change  of  scene  presents  the  best  o))[)ort unity  for  a  man  to  get  out  of 
his  old  rut.  Xothing  could  be  better  than  a  hunting  or  fishing  trip. 
But  if  this  is  im})ossible,  tonics  may  be  given  him,  and  sounds,  nitrate- 
of-silver  ap]dications,  rectal  douches,  according  to  the  choice  of  the 
physician.  To  some  hyperesthetic  individuals,  massage  of  the  vesicles 
is  so  nearly  a  suggestion  of  the  sexual  act  that  I  fear  it  is  (piite  as  likely 
to  do  harm  as  good.  If  a  strong  moral  intluence,  as  that  of  father, 
brother,  or  priest,  can  be  brought  to  bear,  so  much  the  better. 

But  all  these  measures  are  frankly  palliative.  When  a  man  has 
once  got  into  the  habit  of  concentrating  his  whole  mind  upon  his  sexual 
organs,  it  is  not  to  be  expected  that  he  slionld  be  entirely  diverted  to 
higher  things.  Chastity  all  can  aim  at,  but  celibacy  is  beyond  the 
reach,  beyond  even  the  understanding,  of  the  nnmy.  Hence,  the  proper 
cure  for  such  a  man,  if  he  can  be  got  into  such  a  condition  that  he  has 
an  erection  ever  so  rarely,  is  to  instruct  him  in  sexual  physiology  and 
hygiene,  to  ac(|uire  his  confidence  by  sympathy,  and  to  get  him  nuirried, 
with  the  advice  to  attempt  no  intcn-course,  to  be  entirely  frank  and  hon- 
est with  his  wife  (who  will  more  than  equal  him  in  timidity  and 
ignorance),  and,  awaiting  some  morning  when  awaking  with  a  vigorous 
erection,  to  acconi])lish  coitus  pronii)tly  without  d(day,  as  a  matter  of 
im})erious  duty.  Th(>  act  once  accom])lished,  the  s])ell  is  broken.  He 
knows  he  is  a  num  and  his  confidence  in  himscdf  rt'turus. 

STERILITY 

Sterility  is  an  inability  to  beget  children  on  account  of  absence  or 
im])erfection  of  the  semen.  In  many  cases  there  is  impotence  as  well. 
All  eunuchs  are  sterile.  When  both  testicles  are  degenerated  or  de- 
stroyed by  disease  or  atro]:)hy  steinlity  results. 

The  sijernuitic  fluid,  though  ejaculated,  may  contain  no  spermatozoa 
{azoospermia^.  This  condition  results  from  an}^  obstruction  to  the  for- 
mation of  spermatozoa,  any  obstruction  to  their  passage  from  the  testicles 
to  the  meatus,  or  any  inflannnation  in  the  seminal  canals  of  sufficient 
intensity  to  destroy  the  sjDcrmatozoa.  Without  eninnerating  all  the  pos- 
sible causes  of  azoospermia,  three  may  be  especially  designated: 
44 
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1.  Obliteration  of  l)ot]i  ciiididvinos  or  Itotli  vas;i  dcforciitia  Itv  (ooii- 
orrheal)   iiillanniiatioii. 

2.  Debilitating-  diseases  and,  above  all,  alcoliolisni.  Simmonds  ^ 
estimates  that  01  j)er  cent  of  alcoholics  are  sterile. 

3.  Inflammation  of  the  prostate  or  vesicles.  If  the  inflammation  is 
severe  the  spermatozoa  may  be  killed  iji  transitu;  but  only  a  mild 
catarrh  is  required  so  to  alter  the  quality  of  these  secretions  as  to  de- 
prive them  of  the  propert}^  of  nourishing  the  spermatozoa. 

Aspermatism,  absence  of  ejaculation,  is  another  less  frequent  form 
of  sterility.  It  may  be  idiopathic  or  due  to  operation  upon  the  bladder 
and  prostate.  Such  cases  are  not  often  encountered  nowadays,  but  in 
former  times,  perineal  lithotomy  and  Lallemand's  porte-caustique  made 
many  a  man  sterile.  Grimaux  de  Caux  remarked  of  the  latter  that  it 
made  more  eunuchs  than  did  the  demands  of  all  the  harems  of  the  East. 

Treatment. — Sterility  from  obstruction  may  be  curable  by  Martin's 
operation.  Sterility  from  inflammation  or  from  systemic  disease  is 
usually  as  curable  as  its  cause, 

SELF-ABUSE 

Self-abuse  is  the  production  upon  one's  self  of  the  venereal  orgasm. 
The  term  masturbation  signifies  that  an  orgasm  is  produced  by  means 
of  friction  with  the  hand.  Masturbation  is  not  a  malady.  It  does  not 
necessarily  produce  disease  unless  carried  to  excess.  Its  practice  is  not 
confined  to  man.  Monkeys  are  often  masturbators ;  bears  have  the  same 
habit ;  goats,  making  use  of  the  mouth,  indulge  in  it ;  turkeys  sometimes 
practice  it.  In  the  human  being  it  is  practiced  by  both  sexes  at  all  ages, 
females  being  much  less  addicted  to  it  than  males.  The  majority  of 
women  have  very  little  passion,  and  suffer  the  first  approaches  of  a  lover 
or  husband  largely  as  a  matter  of  complaisance.  Undoubtedly  there  are 
numerous  exceptions  to  this  rule,  but  still  a  rule  it  is  that  the  female, 
naturally  modest,  retii-iug,  refined,  learns  wliat  passion  is  only  as  the 
result  of  experience.  With  the  male  it  is  different.  II is  passion  is  nat- 
ural, lie  often  has  erections  whil(>  yet  a  child,  and  has  sexual  yearn- 
ings long  before  puberty.  Ivarely  does  a  boy  eseajx'  initiation  into  for- 
bidden pleasures  by  his  schoolfellows  or  his  elders,  and.  though  he 
escapes  these,  he  is  still  very  likely,  when  handling  himself  during 
erection,  to  find  the  sensation  agreeable,  and  to  go  on,  really  ignorant  of 
what  he  is  doing,  until  he  has  become  a  contirnicd  nuisturbator.  ]\Iale 
babies  are  sometimes  handled  by  their  nurses  to  keep  them  tpiic't,  a 
practice  which  is  certain  to  beget  the  habit  even  in  the  earliest  years  of 
life..    Stone  in  the  bladder,  irritation  of  the   ]trei)uce   from  retained 

»  DmLtrh.  Archiv  f.  klin.  Med.,  1898,  Ixi,  412. 
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siiioiiiiiii,  iisciii'idcs,  etc.,  lend  ii  cliild  to  liaiidlc  liiiiiscit'.  and  end  in  mas- 
jiii'liatioii,  if  loiii;'  coiitiiiiicd  ;  indeed,  there  are  so  many  causes,  natural 
and  unnatural,  Avhv  a  boy  should  nuisturhate  that  few  cseapo.  But  the 
most  eomnion  cause  is   insti'uction   received  from  other  boys  at  school. 

It  nuiy  be  safely  assumed  that  a  large  proportion  of  mankind  have 
masturbated  more  or  less  at  some  period  in  their  lives,  and  it  is  equally 
safe  to  assert  that  at  least  UO  })er  cent  of  such  masturbators  are  not 
physically  injured  by  the  habit.  If  carried  to  excess,  sexual  indulgence 
in  the  natural  way  will  produce  evil  effects,  yet  sexual  intercourse  is  not 
only  harmless,  but  even  beneficial  in  moderation,  as  it  can  be  only  in 
the  married  state.  It  is  not  the  loss  of  seminal  fluid  which  is  of  the  first 
importance  in  producing  disease  from  sexual  excess,  but  the  nervous 
shock  of  the  oft-repeated  orgasm.  Babies  and  young  children  lose  no 
seminal  fluid,  women  have  none  to  lose,  yet,  in  all  of  these,  evil  results 
follow  excess  as  certainly  as  they  do  in  the  male  after  puberty.  It  is 
probable  that  any  succession  of  nervous  shocks  as  sharp  and  decisive  as 
the  sexual  orgasm,  even  although  purely  intellectual,  such  as  joy  or  fear, 
would  shatter  the  vitality  and  nervous  tone  of  an  individual  as  much  as 
masturbation. 

Such  writers  as  Lallemand,  Acton,  Belliol,  certainly  make  too  much 
of  the  solitary  vice^  while  quacks  find  here  the  largest  and  most  lucrative 
field  for  their  nostrums.  These  men  scatter  their  books  and  circulars 
broadcast  over  the  land,  and  often,  under  alluring  titles,  thrust  them 
within  the  eager  grasp  of  the  young,  the  inexperienced,  the  hypochon- 
driacal, the  nervous,  overworked,  unmarried  youth,  wdiose  sexual  needs, 
stimulated  by  his  impure  thoughts,  find  no  adequate  relief.  Their 
tenets  find  ample  faith  and  ready  acceptance  in  the  ingenuous  mind, 
and  errors  are  implanted  which  years  of  sober  after-thought  and  experi- 
ence, aided  by  the  physician's  careful  and  conscientious  advice,  are 
scarcely  able  to  eradicate.  Self-abuse  is  not  confined  to  youth ;  middle 
and  old  age  are  not  free  from  it.  The  numerous  foreign  bodies  found 
in  the  urethra  and  bladder  attest  the  tendency  that  men  of  all  ages 
have  to  meddle  with  their  genitals. 

The  use  of  tobacco,  alcohol,  and,  it  might  be  added,  tea,  is  as  wide- 
spread as  the  habit  of  masturbation ;  and  each  of  these,  or  certainly 
the  first  two  habits,  probably  inflicts  as  much  injury  upon  the  hunnin 
race  as  does  the  secret  vice.  Yet  who  would  affirm  that  every  num 
who  snK)ke(l  WT)uld  have  headache,  dys])e])sia,  heartburn,  neuralgia, 
intermitting  pulse,  or  would  become  thin,  de])ressed,  nervous,  shnqiless 
— all  of  which  effects  may  be  produced  l)v  an  excess  of  tobacco;  or  that 
another  who  drank  liquor  would  necessarily  have  delirium  ti-emons, 
cirrhosis  of  the  liver  and  kidney,  and  die  with  ascites  and  Bright's 
disease?  As  with  whisky  and  tobacco,  so  it  is  with  masrurbation  car- 
ried to  excess,     ^fasturbation  is  ca])able  of  lu-oducing  the  most  serious 
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rosulls,  niiioiii:,'  wliich  idiocv,  iiisiiiiitv,  cpilciisN',  (Iciiiciil  i:i,  plivsiciil  ])i'()s- 
tratioii,  liypoohoiulriii,  iiiiiJoU'iicc,  and  sU'rilify  arc  prouuiiciit,  hut  these 
are  extroiuoly  rare,  and  even  in  these  rare  eases  it  will  often  he  found 
that  some  other  cause,  such  as  congenital  degeneracy,  or  alcoholism  has 
acted  in  conjunction  with  the  masturhation.  Hence  it  is  evident  that, 
while  the  intelligent  physician  must  recognize  the  physical  evils  mas- 
turhation may  produce,  he  should  boldly  o])])ose  himself  to  that  sickly 
sentimentality  which  shrouds  in  mystery  one  of  the  failings  of  our 
physi(;al  nature  because  it  involves  the  sexual  function,  and  should  try 
to  face  the  sul)ject  honestly  and  to  handle  it  as  a  scientific  ]>roblem. 

The  majority  of  mankind  who  indulge  in  masturbation  do  so  just 
before  and  after  puberty.  At  first  most  of  them  are  ignorant  that  they 
are  harming  themselves,  but  they  soon  find  it  out  by  one  means  or 
another,  and  then  sooner  or  later  give  it  up.  The  longer  and  the 
more  frequently  they  yield  to  the  vicious  habit  the  stronger  does  its 
hold  become,  so  that  in  case  they  escape  the  mental  and  ])hvsical  dis- 
orders to  which  excessive  ^'enery  in  extreme  cases  may  give  rise,  still 
they  may  pay  the  penalty  of  excess  by  some  diminution  of  vigor  in 
after-life,  by  upsetting  their  sexual  hygiene,  and  by  establishing  sexual 
necessities  which  they  find  it  diflicult  to  satisfy ;  and,  finally,  they  may 
continue  on  through  life  victims  to  a  perverted  sexual  sense,  shunning 
women,  from  whom  they  aver  that  they  derive  no  pleasure,  tot.ally 
wrecked  as  to  their  morale,  hy])ochondriacal,  and  suffering  from  all 
sorts  of  functional  distress,  ])liysical  and  intellectual,  real  and  fancied. 

The  chief  reason  why  so  much  is  said  of  venereal  excess  by  mastur- 
bation, and  so  little  of  sexual  excess  in  the  natural  way  is,  that  the 
former  is  so  much  more  common,  and  not  that  the  act  itself  is  physic- 
ally more  hai-mful.  The  solitary  vice,  as  it  is  aptly  styled,  may  be 
practiced  on  all  occasions,  even  in  coni])any,  by  the  hand  in  the  pocket, 
or  by  friction  against  some  prominent  object.  In  schools,  not  infre- 
quently, boys  practice  it  upon  one  another;  but,  generally,  masturba- 
tion is  performed  in  bed  and  in  solitary  places  where  there  is  no  pos- 
sibility of  disturbance.  Hence,  in  some  cases,  the  frequency  of  its 
13erformance  is  very  great  and  the  eifects  of  often-i-ei)eated  nei'vous 
shock  more  pronounced.  On  the  other  hand,  sexual  intercourse  requires 
the  consent  of  two  individuals  and  o]i])ortunities  which  are  compara- 
tively hard  to  find.  Moreover,  a  man's  moral  sense  will  often  keep 
him  from  committing  excc^ss  with  a  woman,  when  nothing  will  restrain 
him  while  alone.  In  married  life,  excess  is  the  exce])tion;  sexual 
hygiene  is  more  apt  to  be  c<»ri'ect,  man  is  in  his  natural  condition,  other 
emotions  enter  largely  into  his  daily  life,  and  it  is  rare  that  a  man 
happily  married  complains  of  any  disorder  of  the  genito-urinary  sys- 
tem, exc(^pt  those  of  a  ])urely  ])hysical  nature*.  On  the  other  hand,  the 
old  roundtn',  who  flatters  himself  u])on   the  lunnber  of  w«»nien  he  has 
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ruined,  but  lays  the  blaiiu!  u[)Oii  Dume  Nature,  is  usually  a  iiiasttir- 
bator  and,  not  iiifi-e(|ueutlj,  a  })ervert. 

Symptoms — A  young  child  who  has  been  taught  to  luastui-bate  will 
be  seen  constantly  at  work  at  his  genitals,  and  observed  to  ha\'e  erect  ions 
with  unnatural  frequency.  No  further  signs  are  needed.  Such  chil- 
dren are  fretfid,  peevish,  thin,  nervous,  excitable,  sleep  badly,  and  have 
a  haggard  look. 

Boys  who  masturbate  to  excess  usually  have  a  long  prepuce  (they 
may  have  none,  for  Jews  masturbate)  ;  they  get  a  sallow  look,  have 
a  sheepish,  hangdog  expression;  their  eyes  are  deep  set,  they  incline 
to  melancholy  broodings,  to  staying  a|)art  an<l  reading  rather  than 
to  joining  their  companions  at  play.  They  Ixicome  al)sent-minded,  and 
their  memory  seems  defective.  I'heii"  pnhns  are  apt  to  be;  cold  and 
moist.     They  lose  the  innocent  frankness  of  youth. 

The  young  man  is  overshy,  unand)itious,  he  shrinks  from  a  steady 
gaze,  blushes  readily,  and  seems  to  be  conscious  of  having  done  some- 
thing unmanly. 

Adult  mastui-bators  often  show  no  sign  of  the  habit,  though  they 
are  apt  to  be  cowai'dly,  mean-spii-ited,  ])(k)i'  s])ecimeus  of  hnnianity. 
But  it  is  rare  for  adnlts  to  ])ractice  masturbation  to  great  excess,  and, 
if  they  suffer  from  any  of  the  su])posed  evil  conse(]uences  of  the  habit, 
it  is  either  on  acconnt  of  excess  in  earlier  life,  of  imperfect  sexual 
hygiene,  or  of  irregularly  gratitied  sexual  desire.  Their  symi)toms 
assume  a  multi])licity  of  expression,  and  are  generally  hy|)och(mdri- 
acal,  and  manifestly  not  entirely  deiiendeut  upon  masturbation;  for 
the  same  symptoms  may  be  relieved  by  marriage  and  are  very  com- 
mon in  patients  who  do  not  masturbate.  As  to  atrophy  of  the  genitals, 
varicocele,  etc.,  these  are  not  duv  to  masturbation.  j\Iasturbation  is  a 
symptom,  rather  than  a  cause,  of  insanity. 

Castration  has  been  employed  in  the  vain  hope  of  checking  the  vice. 
It  is  quite  useless. 

The  foregoing  remarks  are  not  intended  to  palliate  in  the  least 
degi-ee  the  baseness  of  the  ])ractice  of  self-abuse,  or  to  deny  that  lack 
of  physical  and  sexual  vigor,  spermatori'hea,  neuralgia  of  the  urethra, 
etc.,  may  be  caused  by  its  excessive  iiululgence;  but  they  are  intended 
to  combat  the  ])revalent  idea  that  very  few  men  indulge;  in  the  scH-ret 
vice,  and  that  all  who  do  so  suffer;  and  they  are  alsf)  intendcMl  to  ad- 
vance the  ])ro])osition  that  in  the  vast  nuijority  of  instances  masturba- 
tion does  littl(>  harm  to  the  individual,  exce])t  in  regard  to  his  morale. 
It  unmans  liini,  makes  him  untrue  to  himself,  and  cowai'dly;  and  most 
sensible  boys  tind  this  out  l)efore  a  great  while,  and  give  u])  the  prac- 
tice;, which  they  feel  to  be  sa|)ping  their  manhood  and  self-esteem. 

Treatment. —  It  is  infinitely  better  that  a  boy  slmuld  never  mastur- 
bate if  he  can  be  pi'cventcd.      l'i-(>])hylactic  instiMict  ion  may  save  him. 
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111  the  ease  of  babies  who  do  not  do  well,  mii-ses  sboubl  be  watched 
and  discharged  if  they  an;  found  liandling  the  child.  If  the  infant 
has  already  acquired  the  habit,  his  hands  must  be  tied  when  he  sleeps, 
and  at  all  other  times  he  must  be  watched  mitil  he  grows  out  of  the 
habit.  Bojs  should  always  be  made  to  sleep  alone,  never  allowed  to 
consort  secretly  with  any  other  one  boy.  All  close  intimacies  between 
boys  of  different  ages  should  be  broken  up,  and,  on  the  appearance 
of  any  of  the  signs  of  masturbation,  a  close  watch  should  be  main- 
tained. 

In  most  cases  it  is  not  good  policy  to  ask  a  boy  if  he  fingers  his 
privates.  He  will  be  pretty  sure  to  say  no,  and  then  to  tell  other  lies 
to  substantiate  the  first.  To  assume  the  fact  after  a  careful  study  of 
the  case  is  the  safest  course,  and  the  boy,  thrown  off  his  guard  by  the 
statement  that  he  does  masturbate,  will  rarely  deny  it,  or  will  do  so 
in  such  a  lame  manner  or  with  such  overpositiveness  as  to  convict 
himself.  Finally,  when  the  patient  has  confessed  his  folly,  it  is  not 
wise  to  terrify  him  out  of  his  habit  by  brilliant  and  exaggerated  state- 
ments of  the  possible  misery  he  may  bring  upon  himself  if  he  does  not 
desist.  This  is  appealing  to  a  base  motive,  and,  although  sometimes 
successful,  it  is  often  inadequate  to  the  proposed  end,  for  a  healthy 
boy  cannot  realize  what  it  means  to  be  sick ;  he  cannot  understand  it, 
and  consequently  is  not  afraid  of  it.  The  method  of  treatment  that  is 
most  effective,  but  requires  the  most  force  to  carry  out,  is  to  elevate 
the  boy  out  of  his  bad  habit,  to  shame  him,  to  make  a  man  of  him,  to 
reason  with  him,  and  to  talk  to  him  honestly  and  openly,  without  reserve 
or  mysticism ;  to  sympathize  with  him,  not  to  wound  him ;  to  study 
him  and  treat  him  morally.  This  course  will  succeed  with  the  greatest 
number,  provided  only  sufficient  time  and  attention  be  given  to  it. 

When  a  man  comes  complaining  of  the  results  of  masturbation,  an 
attentive  study  of  the  symptoms  will  prove  his  disease  to  be  hypochon- 
dria, and  his  malady  ungratified  sexual  desire,  often  with  congestion 
of  the  verumontanum.  His  training  should  consist  in  encouragement 
and  continence,  with  absolute  purity  of  thought,  and  subsequently  mar- 
riage, to  regulate  his  sexual  hygiene.  After  marriage  we  hear  no  fur- 
ther com})laint  from  these  cases,  always  provided  there  is  really  nothing 
more  than  functional  derangement  at  the  bottom  of  the  patient's  com- 
plaint, as  is  the  case;  in  the  vast  majority  of  instances. 

As  for  medicines,  they  are  of  little  or  no  value;  cam]>hor,  bromid 
of  potassium,  or  lupulin  may  be  given  as  placebos,  but  it  is  doubtful 
if  they  havc^  any  efficacy.  (\)ld  s])onge-batlis,  outdoor  s^xu-ts,  physical 
fatigue,  sleeping  in  a  cool  room  on  a  hard  Ixul  with  a  light  covcMMUg, 
are  all  useful;  ealing  lightly  at  night,  not  retiring  until  very  slee])y 
and  rising  immediately  on  waking  in  the  morning,  are  |)o\vei-fnl  assist- 
ants in  breaking  up  the  habit;  but   all  will  be  of  no  avail  unless  the 
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morale  of  the  patient  be  elevated,  unless  he  keep  his  thouohts  pure,  and 
desire,  for  the  manliness  of  it  alone,  to  he  rid  of  his  l)ad  habits. 


POLLUTION 

Pollution  is  a  term  ai)|)lic(l  !<»  iii\(ilniilai-y  emissions  of  semen  in 
ejaculalioii,  atleiidcd  In-  a  more  or  less  marked  venereal  orgasm.  J^ol- 
lutions  are  nocturnal  or  diurnal. 

Nocturnal  Pollutions 

Xocturnal  pollutions  are  exceed inalv  common.  They  usually  ac- 
company an  erotic  dream,  and  the  ])atient  Avakes  just  as  the  ejaculation 
is  occurring.  Sometimes,  when  sleep  is  profound,  the  ])atient  does  not 
wake,  or,  if  he  does,  he  forgets  his  dreams,  so  that  the  sensation  of 
pleasure  accompanying  ejaculation  is  faint  and  forgotten.  Occasional 
nocturnal  emissions  are  entirely  natural  and  by  no  means  a  sign  of 
disease.  Their  frequency  compatible  with  health  varies  with  the  purity 
of  mind  and  the  sexual  vigor  of  the  ])atient.  A  man  who  is  ha])pily 
married  rarely  has  nocturnal  emissions  while  living  with  his  wife,  but, 
if  ho  leaves  her  for  several  weeks,  it  is  natural  that  there  should  be  a 
formation  and  collection  of  semen  which,  distending  the  seminal  vesi- 
cles, excites  erotic  fancies  and,  in  the  relaxed  condition  between  sleep- 
ing and  waking,  escapes  at  the  conclusion  of  a  dreauL  Any  man  suf- 
fering from  ungratiti('<|  sexual  desire  is  normally  in  a  condition 
demanding  relief  for  his  overdistended  seminal  vesicles  and,  if  that 
relief  be  not  afforded  in  some  way,  it  comes  spontan(M)usly  during  sleep. 
This  is  all  llie  more  certain  to  Ik;  the  case  if  he  has  (established  a  habit 
of  rapid  formation  of  semen  by  excessive  sexual  intercourse,  or  by 
habitual  masturbation  ;  and  cs])ecially  if,  when  natural  or  unnatural 
gratification  is  given  uj),  lascivious  thoughts  are  indulg(Ml  in  and  im- 
pure associations  continued.  Occasionally  nocturnal  emissions  may  be 
overfrequent,  and  indicate  a  condition  of  irritation  in  the  deep  urethra 
which  requires  treatment. 

Treatment. — When  emissions  do  not  exceed  two  a  week  they  should 
be  disregarded,  and  attenqits  made  only  to  jnirify  the  ])atient's  thoughts, 
to  elevate  his  tone,  and  if  ])ossible  to  get  him  happily  inari-ied.  When 
th<>y  occur  as  frequently  as  once  or  sevei'al  limes  a  night  for  a  consid- 
erable time,  certain  s])ecial  attem])ts  to  correct  the  habit  are  advisable, 
])esides  tlu^  (Muployment  of  all  known  tonic  and  hygienic  means  and  the 
measures  detailed  aboV(\  The  ])atient  should  exei'cise  and  devel(»p  his 
muscular  systeuL  lie  should  endeavor  to  tire  himself  out  by  jdiysical 
work  so  as  to  sleej)  soundly.  Locally,  cold  IkiIIis  and  cold  douches 
are  useful.      He  should   slee[)  on   a   hard   betl,   lightly   covered.      The 
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stoiiiacli  ishonld  not  be  full  on  retiring;.  IMost  piitients  have  involuntary 
emissions  toward  morning,  and  waking,  iiinl  tliemselves  lying  on  their 
backs.  This  position,  with  the  bladder  somewhat  distended,  tends  to 
beget  erection,  and,  by  avoiding  it,  pollution  may  be  escaped.  This  is  ac- 
complished by  tying  a  towel  round  the  waist  on  retiring,  with  a  hard 
knot  in  the  back  of  the  spine.  When  the  patient  lies  upon  this  knot 
it  awakens  him.  The  local  measures  to  be  employed  have  been  de- 
scribed (p.  241). 

From  time  to  time  different  mechanical  devices  appear  for  treat- 
ing pollution,  their  object  being  either  to  prevent  the  patient  from 
handling  himself  during  sleep  or  to  awaken  him  before  emission  when 
he  gets  an  erection.  I  believe  them  valueless  and  as  likely  to  do  harm 
as  good,  by  keeping  the  patient's  mind  concentrated  upon  his  malady 
and  leading  him  to  attach  too  much  imj^ortance  to  the  physical  act 
of  emission. 

DiUENAL  Pollution 

Diurnal  pollution  is  rare.  Some  impressionable  patients  acquire  so 
intense  a  prostatic  irritability  from  venereal  excess  that  the  sight  or 
thought  of  certain  women  or  the  lightest  friction  upon  the  glans  j^enis 
w^ill  produce  ejaculation.  Such  injuries  to  the  spine  as  are  caused  by 
the  garrote,  the  guillotine,  and  the  gallows  commonly  cause  ejaculation; 
and  sexual  perverts  find  in  shoes,  hats,  odors,  and  various  abominations 
sufiicient  cause  for  pollution. 

PRIAPISM 

Priapism  is  more  or  less  continuous  erection  wnthout  desire.  With 
some  forms  of  priapism  intercourse  with  ejaculation  may  take  place. 
The  connection  between  injuries  of  the  cerebellum  and  spinal  cord  and 
erection  has  long  been  observed.  Roubaud  quotes  Serres  in  stating 
that  out  of  11  cases  of  cerebellar  hemorrhage  erection  of  the  penis  was 
noted  6  times.  Death  by  hanging  is  often  accompanied  by  partial 
erection.  After  injuries  to  the  spine,  and  in  some  diseases  of  the  cord 
producing  paraj^legia,  erections  arc  often  absent,  returning  as  the 
paralysis  improves.  On  the  other  hand,  certain  diseases  and  injuries 
of  the  cord  are  attended  by  priapism,  disappearing  as  the  paraplegia 
gets  well. 

The  effect  of  large  doses  of  cantharides  in  producing  erection  with- 
out desire  is  well  known. 

Prolonged  mental  exertion,  overanxicty,  and  other  causes  capable 
of  reducing  the  tone  of  the  nervous  system  are  sometimes  attended  by 
pria])ism,  which  also  occnirs  in  the  early  stages  of  prostatic  hypertro2")hy 
and  as  an  evidence  of  leukemia. 
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]'ria])ism  in  cliildrc^ii  is  often  duo  to  stone  in  the  bladder,  tiiilit  pre- 
pnee,  worms  in  the  reetuiu,  etc.  Extreme  eases  are  on  record  whc^re 
priapism  has  terminated  in  gangi-enc  of  the  penis. 

Treatment. —  Priapism  usually  g'ets  well  under  hygienic  and  symj)- 
tomatie  treatment,  beyond  which  no  special  measures  can  be  suggested, 
except  irritating  the  lower  part  of  the  spine,  blistering  the  perineum, 
possibly  the  use  of  electricity,  and  ergot,  or  bromid  of  potassium  ten- 
tatively,    lodid  of  2)otassium  has  been  successfully  used. 
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ANATOMY 

The  penis  is  a  ijeiiital  organ.     Its  nrinary  fnnction  is  purely  sec- 
ondaiy.     It  is  conformed  anatomically  to  subserve  the  genital  function. 

In  tlic  adult  it  measures,  when  at  rest,  from 
the  root  of  the  scrotum  to  the  meatus  uri- 
narius,  from  6  to  10  cm.  (2^  to  4  inches)  ; 
when  erect,  from  12  to  17  cm.  (5  to  7 
inches).  It  consists  essentially  of  three  seg- 
ments— the  two  corpora  cayernosa,  lying  to- 
gether like  the  barrels  of  a  gun,  and  the 
corpus  spongiosum,  like  the  ramrod,  beneath 
them  (Fig.  12S),  the  whole  surrounded  by 
integument. 

The  Corpora  Cavernosa.  —  The  cor- 
pora ca\ern(isa  arise  on  each  side  from  the 
tuberosities  and  ascending  rami  of  the  ischi- 
um. They  come  together  under  the  sym- 
})hysis  pubis,  and  continue  side  by  side, 
forming  the  main  bidk  of  the  penis.  They 
terminate  anteriorly  in  a  conical  extremity, 
over  which  the  gians  penis  (the  terminal  ex- 
jiiinsion  of  the  cor]ius  spongiosum)  fits  like 
a  cap.  There  is  no  vascular  coimnunicatiou 
and  artery;  3,  corpora  cav-     1  etwecn  the  coriiora  cavcmosa  and  the  glans 

crnosa;  4,  tunica  albnp;in('a;  .  ,  .  "" 

5,  integument;  6.  tunica  al-       I'^'IH^,   •>!"  tbc  COrpUS   Sl)0Ugl0SUm. 

buginca  of  corpus  spongio-  The  corjjora  cavcruosa  are  surrounded  by 

sum;    7,    erectile    tissue;    8,        Pl  i        i.i  i  •    i  i  i      x         ' 

uretiira  ul)rous  shcatlis  wliicu  are  so  dense  and  strong 

tbiit    they    will    su])])(irt    th(^    weight    of    the 

cadaver.'     These  sheaths  are,  however,  ])l(>ntifiilly  supjilied  with  elastic 

fibers,  to  allow  for  the  variabk'  size  »»f  tlie  organ.     The  anterior  portion 


7  8 

Fig.  128. — Transverse  Sec- 
tions OF  Penis  (Cruveil- 
hier).  A,  flaccid.  B,  in 
erection.       1,  2,  dor.'^al  vein 


'  Cruveilhier,  "Traitd  d'anatomie  descriptive,"  Paris,  1865,  ii,  I,  3S6. 
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of  (lie  piii'l  it  ion  hctwH'cii  t  lie  ('(H'lioi-a  caveriiosa  is  jicrforalcd  hy  iiuiiicroiis 
a])ertiirt's,  to  insure  tlioronj;!!  and  syniniotrical  creel  ion.  The  tissue 
proper  of  the  eoi-poi'u  eavei'iiosa  is  known  as  sponi;y  or  ei-eetile.  Dur- 
ing erection  tlic  arcohc  of  this  tissue  l)cconie  distended  with  hh)od,  as 
shown  in  V\<j:.  1  l*S. 

The  Corpus  Spongiosum. — The  corpus  spouiiiosuni  urethnc  is 
also  composed  of  er(!ctih3  tissue.  It  surrounds  all  that  ])ortiou  of  the 
urethra  lying  in  fi-oiit  of  the  triangular  ligament,  anteriorly  forming 
the  glans  penis,  which  caps  the  conical  extremity  of  the  corpora 
cavernosa,  posteriorly  tci'iiiiiuiting  in  the  hulh,  which  li(;s  just  in 
front  of  the  triangular  ligament  in  the  angle;  of  the  converging  corpora 
cavernosa. 

The  Glans.  —  The  glans  penis  (Fig.  :20)  is  covered  by  a  semi- 
niucous  memhrane  endowed  with  peculiar  sensibility,  es])ecially  ai-ound 
the  raised  posterior  border — the  corona  glandis.  The  epithelium  cov- 
ering the  glans  is  fine,  the  papilUc  niinute  (Home),  the  sebaceous  glands 
(of  Tyson)  largo  and  numerous,  and  most  plentiful  about  the  frenum. 
These  glands  secrete  the  white  material  (smegma )  that  collects  behind 
the  corona.  The  function  of  the  glans  penis  is  to  fui-nish  a  soft-skinned 
expansion  for  the  distribution  of  the  terminal  filaments  of  the  nerves 
of  sexual  sc^isibility. 

Muscular  Action. —  One  im])ortant  function  of  the  corpus  spon- 
giosum is  acquired  through  its  bulb — namely,  that  of  assisting  in  the 
expulsion  of  the  last  drops  of  nrine  or  semen  from  the  urethra.  The 
prostate,  the  levator  ani,  and  the  deep  urethral  muscles — especially  the 
compressor  nrethra> — contract  u])on  the  fluid  renuiining  in  tlu;  canal 
after  micturition  in  that  s])asmodic  etfort  called  by  the  French  coup  de 
piston.  This  forces  the  last  few  drops  beyond  the  bulb  of  the  urethra. 
Now  the  fibers  of  the  accelerator  ui"ina'  surrounding  the  bidb  and  adja- 
cent portions  of  the  corpus  cavernosum  contract,  and  forcibly  drive  the 
blood  contained  iu  the  ai-eohe  of  the  btdl)  forward  along  the  corpus 
si)oiigiosum,  forci1)ly  distending  that  body,  and  thus  bringing  the  walls 
of  the  urethra  more  closely  into  contact  in  a  ^progressive  wave.  This 
helps  to  ex  phi  in  why  in  cases  of  oi-ganic  stricture  the  last  few  drops 
of  urine  do  not  esca))e  promptly  l)ut  dribble  away;  for  the  scar  tissue 
which  constitutes  stricture  obliterates  the  areola'  of  the  erectile  tissue 
and  thus  obstructs  the  free  passage  of  the  wave  of  blood  along  the  corpus 
spongiosum. 

Fascia. —  'Idie  three  erectile  bodies  which  have  been  bi-iefly  de- 
scribee] are  surroundecl  by  the  fascial  sheath  of  the  ]ienis.  This  fascia 
arises  from  the  symphysis  pnbis  by  a  triangular  bundle  of  Hbers,  the 
suspensory  ligament  of  the  penis,  and  from  the  pubic  rami  at  the 
attachment  of  the  aniei-ior  iayei-  (d'  the  triangular  lii^anieut.  Thence 
it   runs  foi'ward,   surrounding  the  corpora   ca\ernosa    and    the   corpus 
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spoiigiosiuii  ill  two  separate  eom])artiiieiits.  The  lower  plane  of  tins 
I'aseia  is  in  its  ])osterior  part  identical  with  the  deep  layer  of  the  peri- 
neal fascia.  The  cavity  of  Buck's  fascia  is  bounded  anteriorly  by  the 
base  of  the  glans  penis  and  posteriorly  by  the  triangular  ligament. 
Hence  periurethral  cellulitis  and  extravasation  are  habitually  confined 
within  these  limits  for  an  indefinite  time,  unless  at  the  root  of  the  penis 
where  the  fascia  blends  with  that  covering  the  pubes,  and  leaves  a  loop- 
hole of  escape  into  the  areolar  tissue  of  the  abdominal  wall. 

Vessels. — The  lymphatics  and  veins  of  the  penis  run  along  the 
dorsum,  and  receive  in  their  course  branches  from  the  corpus  spon- 
giosum. The  lymphatics  lead  mainly  to  glands  lying  along  and  above 
Poupart's  ligament  on  each  side.  The  arteries  arise  from  the  internal 
jjudics. 

Connective  Tissue. — The  connective  tissue  between  the  skin  and 
lUick's  fascia  is  very  loose  and  elastic,  and,  like  that  of  the  eyelids, 
does  not  contain  fat. 

Skin. — The  skin  of  the  penis,  except  that  it  tends  to  become  pig- 
mented after  puberty,  does  not  differ  essentially  from  ordinary  in- 
tegument. Over  the  glans  penis  it  folds  back  upon  itself,  forming  a 
nonadherent  sheath  for  the  glans  (the  prei^uce),  evidently  intended  to 
preserve  the  delicate  sensibility  of  this  portion  of  the  member. 

The  Prepuce.  —  The  prepuce  is  composed  of  two  layers,  a  cutane- 
ous (external)  and  a  more  delicate  semimucous  (internal).  The  point 
of  junction  of  these  two  is  called  the  orifice  of  the  prepuce.  Betw^een 
these  layers  is  a  very  loose  and  elastic  connective  tissue,  without  fat, 
which  permits  the  two  surfaces  to  be  entirely  separated  from  each  other, 
and  the  prepuce  efi^aced,  by  drawing  back  the  integument  of  the  penis 
until  the  glans  is  entirely  uncovered.  The  mucous  layer  of  the  prepuce 
is  suj^plied  with  glands  (of  Tyson).  It  is  much  less  elastic  than  the 
cutaneous  layer. 

The  prepuce  is  attached  to  the  lower  angle  of  the  meatus  urinarius 
by  a  triangular  fold  of  mucous  membrane  called  the  frenuni  preputii — 
analogous  to  the  frenum  lingujB.  The  frenum  contains  a  small  artery 
which  when  cut  or  torn  bleeds  freelv. 


ANOMALIES    OF    THE    PENIS 

Deformities  of  the  penis  are  const itnted  by  abnormalities  in  some 
of  its  constituent  parts.  The  most  ('oinni(»ii  examples  will  be  men- 
tioned in  connection  with  these  parts.  As  anomalies  of  the  penis  as  a 
whole,  two  conditions  demand  special  notice; — double  penis  and  absence 
of  the  organ.  Anomalies  in  size  occur,  as  when  the  penis  is  9  or  10 
inches  long  when  at  rest,  or  only  a  con])le  of  inches  long  when  t'rect ; 
but  these  variations  require  no  comment. 
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Double  Penis. —  1)<miI)Ic  penis  is  excessively  rare.  Tt  is  aiiiil<>_i>ons 
to  (loiiMe  iilcriis  ;iii(|  \ai;iiia  in  the  female,  l>nl  hy  no  means  so  common. 
Undonhledly  it  is  not  so  rare  as  ihe  records  oi'  snri;<'ry  im])ly,  Wtv  iIk; 
existence  of  this  deformity  iiadii-ally  leads  the  ])atient  to  slum  obser- 
vation ;  and,  as  the  defect  is  not  necessarily  aecom])anied  by  any  in- 
jurious symptoms,  he  does  not  voluntarily  subject  himself  to  the  ins])ec- 
tion  of  a  ])hysician.  Hence  the  cases  usually  re))ort(;d,  such  as  those 
of  Ilart,^  and  Gorre,-  accompany  grosser  malformations  of  fetal  inclu- 
sion. The  case  rejjorted  in  the  first  (»dition  of  this  treatise  ^  is  a  notable 
exception.  Similar  ones  are  reported  by  I)i-s.  Alan  P.  Snnth,'  J, 
Lorthifjr/""  and  (^irl  Beck.*^ 

Smith's  patient  had  a  stone  in  one  of  his  bladders,  was  cut  and 
cured.     He  could  urinate  from  either  bladder  at  will. 

Torsion  of  the  Penis. — With  epispadias  and  hypospadias  the 
penis  nuiy  be  more  or  less  completely  twisted  u])on  itself.  Jacobson  ' 
has  collecte(l  a  nund)er  of  cases.  In  Caddy's  ^  case  the  toi-sion  was  un- 
accom])anied  by  any  urethral  defect. 

Absence  of  Penis. —  The  various  amputations  of  the  penis,  sur- 
gical, ti'auniatic,  or  gangrenons,  do  not  concern  us  here.  The  con- 
genital deformity  is  a  rare  one,  and  usually  unaccompanied  by  any 
faulty  de\'elopment  of  the  testicles  or  of  other  parts  of  the  body.  The 
scrotum,  however,  is  usually  small  and  may  be  bifid.  In  either  case 
the  external  genitals  closely  resend)le  those  of  a  woman.  In  fact  this 
is  male  pseudo-herma])hroditism.  Harris  ^  em]:thasizes  what  he  claims 
is  an  infallible  sign  of  the  sex  of  such  a  ])erson  if  an  adult.  If  a  female, 
the  upper  border  of  the  ]ml)ic  hair  forms  a  clearly  cut  transverse  line 
across  the  hv])ogastrium,  while  thc^  hair  of  the  male  rises  up  in  a  curved 
line  toward  the  und)i]icus. 

The  urethra  o])ens  in  the  median  perineal  ra]ihe  or  on  the  anterior 
rectal  wall.  In  the  latter  case  there  is  danger  of  ascending  infection, 
as  actually  occurred  in  jNTatthews's  ^'*  case.  This  ]»atient,  in  s|)ite  of 
his  manifest  impotence,  was  a  mai'ried  man.  Harris  collected  (I  cases, 
including  1  of  his  own,  omitting  2,  Ilevolat's  ^'  and  Wright's.'-  More 
recently  Pi-eston  ^'"  has  reported  a  case. 

'  Lancet,  1866,  i,  71. 

^  Compt.  rend,  de  I'Acad.  dcs  Sciences,  1844.  ^  Case  I,  Van  Burcn  and  Kcyes. 

*  Trans.  Med.  and  Chir.,  FacuUy  of  Maryland,  April,  1S7S. 

^  Centralbl.  f.  d.  Krankh.  d.  Ilarn.  u.  Sex.-Org.,  1901,  xii,  3S1. 

8  Med.  Neivs,  1901,  Ixxix,  4.51. 

^  "Diseases  of  the  Male  Organs  of  Generation,"  1892,  p.  012. 

8  Lancet,  1894,  ii,  634.  'J  Phila.  Med.  Jour.,  1898,  i,  71. 

^°  Amer.  Practitioner  and  News,  1894,  xvii,  27. 

^'  /.  de  Srdillot,  xxvii,  370;  Demaniuay,  M(dadies  chir.  du  prnis.  Paris,  1879,  p.  538. 
'^  Ashby  and  Wright,  "  Di.seases  of  Children,"  p.  531. 
1=^  Med.  Record,  1S98,  liv,  315. 
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Apparent  Absence  of  Penis. — (Vngcnital  dislocation  or  appar- 
ciil  al)S('m'e  of  I  lie  penis  cxisls  wlicu  tli(^  j)eiiis,  lafkiiiii'  its  ]iro]K'r  slioath 
of  skill,  lies  buried  beneath  the  iiitegiinient  of  the  ahdoiuen,  tiiigh,  or 
scrotum.  Bontelier  ^  re})orts  snch  a  case.  Under  the  skin  above  the 
f^erotiini  a  nioval)le  body  was  felt,  liberated  by  incision,  and  discovered 
to  be  the  penis.  Another  case,  reported  by  J.  Murphy,-  would  seem  to 
be  rather  a  penile  adhesion  to  the  hypogastriura,  for  the  child  could 
urinate  through  a  hole  in  the  lower  part  of  the  abdomen.  The  treat- 
iiienl  of  such  a  condition  implies  the  immediate  liberation  of  the  incar- 
cerated member  to  avoid  urinary  infiltration.  In  this  emergency  any 
method  of  covering  the  denuded  penis  with  skin  may  be  employed,  the 
simpler  the  better,  leaving  until  later  years  the  task  of  affording  a  more 
satisfactory  envelojie  to  the  organ. 

Congenital  incurvation  of  the  f)enis  and  scrotal  concealment  of  that 
organ  occur  as  phenomena  accessory  to  hypospadias,  and  will  l)e  consid- 
ered as  sueli. 

Hermaphroditism. — Accepting  Klebs's  definition  of  true  her- 
maplir(Klitism — viz.,  the  existence  of  dissimilar  genital  glands  (i.  e.,  at 
least  one  testis  and  one  ovary)  in  one  individual — there  is  still  some 
doubt  whether  any  such  individual  has  existed.  Dr.  Blacker  and  Mr. 
Lawrence  ^  maintain  the  positive  side  of  the  question,  and  find  in  the 
literature  foundation  for  their  belief.  However  this  may  be,  we  may 
rest  assured  that  in  no  case  has  it  been  recorded  that  the  person  was, 
functionally,  both  male  and  female,  producing  both  spermatozoa  and 
ova.  On  the  contrary,  as  a  general  rule  they  are  sexually  neuter. 
These  true  hermaphrodites  resemble  clinically  the  pseudo-hermaphro- 
dites-— persons  whose  sex  can  with  difficulty  be  determined — and  they 
sometimes  come  to  the  surgeon  asking  him  to  make  them  distinctively 
male  or  female,  whichever  he  may  deem  more  appropriate.  In  deciding 
such  a  question,  if  the  external  genitals  are  quite  indeterminate — as  they 
often  are — the  chief  characteristics  to  be  considered  are  the  sha])e  of 
skeleton,  the  disposition  of  the  superficial  fat,  the  gi'owth  of  hair,  fa- 
cial and  pubic  (see  above),  the  voice  and  the  shai^e  of  the  larynx,  and, 
finally,  tlie  sexual  seutinumts  of  the  individual.  The  ]U'ocess  of  ''  making 
a  man  of  him  "  or  ''  a  woman  of  her  "  may  be  long  and  tedious,  but 
may  prove  successful,  as  in  a  case  reported  by  Grulier,'*  in  which  am- 
putation of  the  hypertrophied  clitoris,  posterior  colpotomy  to  enlarge 
tlie  rudimentary  vagina,  and  electric  epilation  of  the  facial  hair  sufficed 
to  estaldish  the  external  female  characteristics. 

'  Union  mcd.  de  la  Seine  infi'r.,  1875,  xi,  27. 

2  Brit.  Med.  Jour.,  1885,  ii,  62. 

3  Trans.  Obstet.  Soc,  Lond.,  1896,  xxxviii,  265. 

*  Centralbl.  f.  d.  ges.  Therap.,  Wien,  1897,  xv,  385. 
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Wounds.  —  'J'lie  pi'iiis  is  liaMc  to  he  woiiiidcd  l»v  nccidciit  oi'  by 
design.  Ill  the  latter  case?  insanity,  <»r  the  iiiclanclioly  (U^jircssion  pro- 
diieed  by  iiiasturliation,  indnces  the  patient  to  nmtihite  himself;  or  the 
injury  itiav  be  iiiHieted  l)y  a  jealons  woman. 

Sn])erticial  ents  are  nniiii])ortant,  but  wounds  extending'  through  the 
slieaths  of  the  corpora  cavernosa  nuiy  give  rise  to  troubh'some,  ])ossibly 
fatal,  liemorrhage,  while  the  cicatrices  left  after  healing  may  distort  the 
jDenis  and  reiidei-  erection  imperfect  and  jiainful. 

In  a  case  of  traumatic  aneurysm  due  to  a  knife-cut,  ]\Ialgaigiie  ^ 
tied  the  dorsal  artery. 

Treatment — Cleanse  the  wound.  If  a  large  artery  l)e  sjiurting,  tic 
it,  but  disregard  the  oozing  points.  Endeavor  to  ol)tain  jirimary  union 
by  immediate  suture.  Introduce  the  sutures  just  deep  enough  to  hold 
the  fibrous  sheath..  Emjiloy  moderate  pressure  in  dressing.  Erections, 
which  are  sure  to  occur,  since  the  local  intlanimation  induces  a  fiux  of 
blood,  retard  healing. 

Even  in  cases  seemingly  desperate,  where  the  penis  has  lieen  almost 
wholly  severed  from  the  body,  an  attempt  should  be  made  to  save  it.  A 
renuirkable  success  in  a  case  of  this  sort,  where  the  whole  penis  was 
severed  except  a  portion  of  one  corpus  cavernosum,  is  related  by  Ar- 
taud.-     Erectile  power  is  not  regained  after  such  a  recovery. 

Contusions. — The  escape  of  blood  under  the  skin  after  superficial 
contusions  of  the  penis  is  often  excessive,  on  account  of  the  laxity  of 
the  connective  tissue  and  the  large  size  of  the  superficial  veins.  Deeper 
contusions  give  rise  to  localized  swelling  from  circumscribed  eifusion 
of  blood.  This  swelling  fluctuates  and  deforms  the  ])enis  more  or  less, 
sometimes  causing  it  to  deviate  when  erect.  If  the  contusion  be  severe 
enough,  inflannnation  of  the.  cor])ora  cavernosa  results,  which  may  end 
ill  supjuiration  or  gangrene.  Severe  contusions  involving  the  urethra 
may  hnul  to  intiltration  of  urine  and  urethral  fistula  witli  loss  of  sub- 
stanc(\ 

The  introduction  of  the  penis  into  a  ring  is  a  classical  accident.  The 
penis  swells,  the  ])atient  is  ashamed  to  seek  relief,  and  serious  inflam- 
matory mischief — even  gangrene,  urinary  fistula — may  ensue.  (Juillot 
in  such  a  case  conceived  the  ha])])y  idea  of  dissolving  the  ring,  which 
was  of  gold,  in  a  bath  of  mercury.  Demarciuay  ■'  narrates  many  curi- 
ous instances  of  a  similar  character. 

Excessive  subcutaiieous  hemorrhage  may  be  controUecl  by  the  apjjli- 
cation   of   cold    and    pressure,    with    due   regard    for    the    possibility   of 


Revue  Medico-Chir.  de  Paris,  1850,  p.  52.       ^  Bull,  de  la  Soc.  de  Chir.,  vii,  p.  A')l. 
3  "  Maladios  chir.  du  penis,"  Paris,  1S77. 
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sloniiliin2:  if  tlie  li-cnliiiciil  is  (ivci'doiic  Liifci',  siiiiplo  pressure  to  pro- 
mote al)sor])tiiiii  will  suiliee,  or  the  clots  iiuiy  l»e  evacuated  through  an 
incision  made  under  h)cal  anesthesia  with  the  nsnal  aseptic  precantions. 
If  gangrene  occur,  the  penis  should  be  kept  absolutely  dry  and  clean 
by  applying  a  mildly  antiseptic  powder  and  a  gauze  dressing.  The 
gangrenous  tissue  may  be  removed  piecemeal,  until  it  has  all  been 
cleared  away,  after  which  the  gaps  may  be  tilled  in  by  skin-grafting  or 
by  a  plastic  operation. 

(For  injuries  involving  the  urethra,  refer  to  diseases  of  that  canal.) 

Fracture  of  the  Penis. — AVhen  the  fibrous  sheaths  of  the  cor- 
pora cavernosa  are  ruptured  by  sudden  forcible  flexion  of  the  erect  penis, 
a  sort  of  fracture  of  the  member  is  produced,  with  extensive  extravasa- 
tion of  blood,  sometimes  amounting  to  traumatic  aneurysm.  Pain,  gen- 
erally present,  is  sometimes  replaced  by  a  sensation  of  heat,  distention, 
and  weight.  Valentine  Mott  ^  reported  two  interesting  cases  of  this 
accident,  where  the  only  treatment  employed  was  rest  and  cold  locally 
applied.  Both  recovered  with  a  useful  organ  and  no  deformity.  De- 
marquay  has  cited  many  others. 

Treatment — A  stout  woven  catheter,  strong  enough  to  resist  lateral 
compression,  is  passed  into  the  bladder  to  insure  the  patulousness  of  the 
urethra.  Uj)on  this  the  penis  maj^  be  bandaged  and  cold  applied.  If 
the  pressure  proves  unbearable  or  if  gangrene,  extravasation,  or  cellu- 
litis threaten,  the  clots  must  be  evacuated  and  the  bleeding  checked 
through  an  incision  made  with  all  aseptic  precautions. 

After  recovery  an  indurated  spot  may  remain  permanently  to  mark 
the  site  of  the  injury,  perhaps  making  erection  imperfect  or  painful  and 
interfering  with  sexual  intercourse. 

Fracture  of  Corpus  Spongiosum. — Fracture  of  the  corpus 
spongiosum  is  generally  occasioned  by  "  breaking  the  chordee  "  in  gon- 
orrhea. The  inflamed  tissue  gives  way,  yielding  urethral  hemorrhage  as 
an  immediate  and  traumatic  stricture  as  a  remote  result. 

The  healthy  corpus  spongiosum  may  be  fractured  during  erection. 
Dittel  ^  gives  one  such  case.     My  father  has  seen  another.^ 

Dislocation  of  the  Penis.— When  the  integument  of  the  penis  is 
violently  dragged  u})ou,  as,  for  instance,  wdien  the  clothes  are  caught 
and  torn  away  upon  a  revolving  wheel,  the  entire  penis  may  be  shot  out 
of  its  investing  cutaneous  sheath  and  lodged  in  the  scrotum,  tlie  peri- 
neum, the  groin,  or  under  the  integument  of  the  abdomen.  \n  such 
cases,  the  semimucous  meud)rane  of  the  prepuce  gives  way  either  at  the 
preputial  orifice  or  just  behind  the  corona.     A  nund)er  of  instances  of 

'  Trans,  of  the  N.  Y.  Acad,  of  Med.,  vol.  i,  Part  I,  1851,  p.  99. 

'  Wien.  med.  Blatter,  1SS5,  Nr.  2. 

'  Van  Buren  and  Keyes,  1st  ed.,  p.  7. 
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this  ciii-ioiis  Iiixiitidii  liii\-('  Ix'cu  rccordcMl.'  'J'lic  |»ciiil('  injury  is  usually 
not  (liscoverod  iiiilil  i-clcul  idi  of  urine  or  the  passage  of  urine  by  some 
opening  at  a  tlistaiice  from  the  ijreputial  oritiee  directs  attention  to  the 
contused  genitals,  when  the  jjenis  is  found  to  he  only  a  sheatli  of  in- 
tegument containing  clotttul  blood.  Sometimes  it  has  been  difficult  to 
find  the  ])enis  at  all ;  but  an  intelligent  search  will  always  reveal  it,  and 
then  the  surgeon's  obvious  duty  is  to  replace  it  in  its  sheath,  incising  the 
integument  ab<»ut  its  root  as  far  as  may  be  necessary  to  attain  the  de- 
sired result. 

In  dislocation,  the  urethra  is  often  ru])tured  low  down,  and,  after 
the  organ  has  been  rc])laced  in  its  sheath,  perineal  section  without  a 
guide  may  be  called  for. 

In  one  cas(>,  a  six-year-(dd  child,  Xelaton  reduced  a  dislocated  jjenis 
through  the  prejiutial  orifice  by  means  of  an  aneurysm  needle,  assisting 
its  hook  action  by  external  manipulation. 

CUTANEOUS    AND    MUCO-CUTANEOUS    AFFECTIONS    OF 

THE    PENIS 

Many  common  skin  diseases  involve  the  skin  of  the  penis  as  well  as 
otlier  integumentary  parts.  As  a  rule,  they  present  no  special  charac- 
teristics and  require  no  comment  here.  Venereal  soirs,  true  chancre 
and  chancroid,  are  common,  as  also  are  soft  venereal  warts.  These  re- 
ceive mention  elsewhei-e.  A  rare  disease  is  scabies,  which,  causing 
ulcerated  spots  and  enlarged  inguinal  glands,  may  be  mistaken  for 
chancroid,  from  which  it  may  be  differentiated  by  the  "burrows"  and 
the  accompanying  interdigital  lesions.  Jacobson  reports  a  case  of  epi- 
theliomatous  degeneration  occurring  in  a  patch  of  eczema  wdiicli  covered 
the  root  of  the  penis  and  the  inner  third  of  the  gToin.  Hutchinson - 
circumcised  a  lioy  for  lupus  of  the  prepuce  and  obtained  a  perfect  result. 
Rake,  of  Trinidad, •'  has  ])erfor)ned  circumcision  on  10  lepers,  and,  even 
thougli  the  incisicm  actually  traversed  a  leprous  ])atch,  it  always  healed 
kindly. 

Herpes  Progenitalis. — 'Idiis  affection  consists  in  the  development 
of  clusters  of  vesicles  upon  recldened  jiatches  on  the  mucous  covering  of 
the  glans,  or  on  either  layer  of  the  prepuce,  or  on  otlier  portions  of  the 
neighboring  skin,  attended  l)y  a  slight  sensation  of  heat  and  tingling. 
When  occurring  on  the  cuticulnr  layer,  liei'jies  runs  its  course  as  it  does 
elsewhere  on  the  body,  but  wiien  vesicles  develop  within  the  preputial 
orifice  the  epithelium  of  the  vesicles  is  soaked  off,  little  ulcerations  re- 
sult, more  or  less  general  inllanunation  is  likely  to  arise  fi-oni  retention 

'  Cf.  Goldsmith,  Lancet,  1898,  ii,  387.  ■  Arch  of  Surg.,  1890,  ii,  17. 

3  St.  Ijinis  Med.  and  Sura.  .lour.,  1893,  Ixiv,  221. 
45 


684  DISEASES   OF  THE   PENIS 

of  the  sccrclions,  juid  balanitis,  witli  ])()stliitis,  vcgctiitioiis,  and  inflam- 
matory phimosis^  iii'^Y  '^'C'  tlie  ultimate  result.  In  excejitioiud  oases  the 
ulcerations  become  deep  and  angry,  and  the  diagnosis  from  chancroid 
difficult,  ^vhile  the  glands  in  the  groin  may  inflame  and  su])purate. 
Such  extreme  results  are  rare. 

When  the  aft'ection  has  once  occurred,  it  shows  a  marked  tendency 
to  recur.  There  is  often  a  periodicity  about  the  attacks.  A  tight  pre- 
]mce  and  contact  of  irritating  discharges  act  as  predisposing  causes. 

Diagnosis — Vesicles,  usually  in  groups,  always  precede  the  ulcera- 
tions, while  the  latter  are  irregular  in  shape,  superficial,  and  very  rarely 
com])li(-at(Ml  l)y  suppurating  bubo.     The  pus  is  not  autoinoculable. 

Treatment. — The  treatment  is  the  same  as  for  balanitis.  As  soon  as 
the  vesicles  break  a  dry  antiseptic  powder  is  suitable  (nosophen,  calo- 
mel).    Tn  rela|)sing  cases  circumcision  often  efl^ects  a  permanent  cure. 

Herpes  Zoster. — Zoster  may  occur  upon  the  penis  as  elsewhere. 

Balanoposthitis.  —  Balanitis  {^dXavof,  a  gland)  is  an  inflamma- 
tion of  the  surface  of  the  glans  penis.  Posthitis  (Trocrdr],  the  'prepuce) 
is  an  inflannnation  affecting  the  mucous  surface  of  the  prepuce  chiefly. 
IS[either  can  exist  for  any  length  of  time  without  becoming  more  or  less 
complicated  by  the  other.  For  practical  purposes  they  must  be  consid- 
ered together. 

Etiology — Persons  of  irritable  skin  and  gouty  habit  are  predisposed 
to  this  disorder.  A  long  and  tight  prepuce  is  always  a  predisposing 
cause.  The  exciting  causes  are  mechanical  irritation  or  uncleanliuess 
from  retention  of  smegma,  or  from  contact  with  diabetic  urine,  gon- 
orrheal, leukorrheal,  menstrual,  or  other  irritating  fluids. 

Symptoms — The  membrane  at  first  becomes  reddened,  then  mottled 
and  moist;  next  the  epithelium  comes  oif  in  patches,  leaving  irregular 
excoriations  which  soon  ulcerate  and  discharge  a  purulent  fluid.  The 
ulcerations  are  not  preceded  by  vesicles.  There  is  a  burning  soreness 
with  itching  at  the  end  of  the  penis,  usually  scalding  on  urination.  The 
entire  substance  of  the  prepuce  may  inflame,  become  intensely  reddened 
around  the  orifice  and  infiltrated  with  serum,  producing  inflannuatory 
phimosis,  especially  if  the  prepuce  be  naturally  long  or  tight.  The 
ulcerations  rarely  become  deep,  and  the  inguinal  glands  do  not  often 
suppurate,  but  they  may  grow  somewhat  large  and  tender.  In  chronic 
balanitis  with  phimosis,  the  mucous  surface  of  the  prepuce  is  gi'anular 
and  even  condylomatous. 

R.  W.  Taylor  ^  has  described  a  peculiar  ringed  aft'ection  of  the  pre- 
puce and  glans — narrow  rings  of  reddened  mucous  membrane  covered 
by  a  thin  layer  of  e])ithelial  scales.  The  inclosed  area  is  normal,  the 
rings  vary  from  {  to  \  inch  in  diameter.     The  affection  is  sometimes 

»  Arch,  of  Med.,  1884,  vol.  xii,  No.  3. 
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piiiiit'iil  or  itcliiiiii'.  T\u'  viiiiis  rciiuiiii  s(;il ioiiiirv  for  :i  liine.  They  may 
Clinic  iiut  ill  siicccssi\-c  crojjs.  'I'licy  i;ct  well  witliout  scar,  slowly,  under 
the  use  of  arsenic  intei-nally.  They  should  not  l»e  confonnded  with 
lichen  planus  of  the  glans  penis. 

Kaufniann  ^  mentions  a  dipJitlirr'ttic  hanalopostliitls  occnrring  in  the 
conrso  of  acnte  exanthems  or  by  infection  during  circumcision.  Tay- 
lor -  has  seen  similar  cases,  some  of  them,  wdien  neglected,  going  on  to 
gangrene  and  death. 

Diabetic  haJanoposiliHis  is  not  uncommon.  It  is  caused  by  contact 
of  the  saccharine  urine.  In  these  cases  German  investigators  have 
found  a  fungus  which  they  regard  as  characteristic ;  Friedrich  •'  (>ven 
going  so  far  as  to  diagnose  diabetes  from  the  presence  of  this  fungus  in 
the  balanitic  secretion,  there  being  not  enough  sugar  in  the  urine  to 
respond  to  the  copper  test.  ''  Eczema  of  the  genitals  ...  is  un- 
doubtedly set  up  by  the  irritation  produced  by  toruhc  and  other  organ- 
isms which  grow  in  the  saccharine  moisture  remaining  on  the  parts  " 
(Soundley-^). 

Although  Hebrews  are  predisposed  to  dialtetcs,  circumcision  saves 
them  from  this  complication. 

Diagnosis — ^Balanitis  may  be  confounded  with  herpes,  chancroid, 
chancre,  or  gonorrhea.  At  the  ulcerative  stage  it  cannot  be  distin- 
guished from  balanitis  supervening  upon  herpes.  If  herpes  be  seen 
early  its  vesicular  origin  distinguishes  it.  (/'hancre  is  usually  single 
and  indurated.  In  chancroid  the  ulcerations  are  deeper  and  the  pus 
autoinoculable,  yet  both  of  these  specific  ulcers  may  be  complicated  by 
balanitis.  Balanitis  may  be  mistaken  for  actual  gcmorrhea  if  there  be 
phimosis,  under  wdiich  circumstance  it  is  very  likeh^  to  complicate  the 
main  malady.  When  the  meatus  urinarius  can  be  seen,  how^ever,  it  is 
easy  to  decide  whether  the  ])us  comes  from  within  the  ui-etln-a  or  not. 

Prognosis.^ — While  balanitis  usually  yields  readily  to  appropriate 
treatment,  diabetic  cases  are  intractable  as  long  as  the  exciting  cause, 
glycosuria,  persists,  while  the  chronic  balanitis  of  gouty  individuals  is 
as  dithcult  to  cure  as  the  eczema  from  which  they  suffer. 

Adhesions  due  to  balanitis  are  uncommon  after  early  childhood.  In 
elderly  persons,  however,  the  possibility  of  epitheliomatous  (l(>genera- 
tion  in  a  ])atc]i  of  chronic  balanitis  nnist  be  borne  in  mind. 

Treatment. — If  the  prepuce  can  be  easily  retracted  witliout  causing 
para])liimosis,  simple  balanitis  may  be  speedily  relieved,  (^leanliness 
is  of  the  first  importance,  but  soap  should  not  be  used.  Warm  water  and 
peroxid,  aa,  will  remove  all  the  discharges.     After  washing,  the  parts 

'  Billroth  and  Liicke,  Deutsch.  Chir.,  Part  50  a. 

-  "Venereal  Diseases,"  1S97,  p.  3!)o. 

^  Viichoiv's  Archiv,  1S64,  xxx,  470. 

*  "  Albutt's  Sys.  of  Med.,"  1897,  iv,  217. 
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sliould  1)0  dried  by  gently  touching  them  with  a  soft  cloth,  and  dusted 
(by  the  aid  of  a  dry  eaniers-hair  brush  from  wliicli  the  powder  may  be 
evenly  shaken)  with  bismuth  and  calomel,  nosophen,  or  any  fine  stinni- 
lating  powder.  A  piece  of  old  linen,  just  large  enough  to  cover  the 
glans,  and  with  a  hole  cut  in  its  center  so  that  it  may  be  slip]:>ed  like  a 
collar  around  the  corona,  is  now  to  be  moistened  in  a  mild  antiseptic 
solution  (sublimate  1 :  10,000,  or  acetate  of  aluminum  2  per  cent,  or 
aromatic  wine  and  water  equal  parts)  and  laid  over  the  glans,  leaving 
the  meatus  uncovered.  The  prepuce  is  then  pulled  forward  to  its  nat- 
ural position.  In  this  way  friction  between  the  inflamed  surfaces  is 
avoided,  all  the  discharges  are  absorbed,  and  a  mildly  stimulating  fluid 
is  kept  in  constant  contact  with  the  ulcerated  or  abraded  surfaces.  The 
dressing  should  be  repeated  two  to  four  times  daily,  according  to  the 
discharge.  After  recovery  a  dry  piece  of  linen  should  be  kept  between 
the  glans  and  the  prepuce  for  some  weeks,  renewed  twice  daily. 

If  the  prepuce  cannot  be  retracted,  its  cul-de-sac  should  be  thor- 
oughly washed  out  from  two  to  six  times  a  day,  according  to  the  severity 
of  the  inflammation,  with  diluted  peroxid  of  hydrogen ;  and  each  time 
after  the  cavity  has  been  cleaned,  enough  of  one  of  the  lotions  above 
mentioned  to  distend  the  prepuce  sliould  be  gently  thrown  in,  retained  a 
moment,  and  then  allowed  to  escape. 

If  the  prepuce  be  much  inflamed,  rest,  position,  and  w^et  antiseptic 
dressings  locally  should  be  used  in  addition  to  the  other  measures.  If 
the  inflammation  run  so  high  that  sloughing  seems  imminent,  it  is  bet- 
ter to  take  off  the  tension  b}-  slitting  np  the  dorsum.  If  chancroid  be 
present,  inoculation  of  the  wound  is  inevitable.  Yet  chancroidal  cases 
require  operation  most  urgently  in  order  to  expose  the  sore,  whose  rav- 
ages (perhaps  upon  the  glans  penis)  are  progressing  uncontrolled.  A 
large  chancroid  exposed  is  better  than  a  small  one  concealed. 

Circumcision. — In  chronic  and  inveterate  cases,  or  where  insignifi- 
cant causes  produce  constant  relapse,  circumcision  affords  a  certain  cure. 
Where  this  is  seriously  objected  to,  which  is  rarely  the  case  wdien  there 
is  much  suffering,  relapses  may  be  rendered  less  frequent  by  the  ob- 
servance of  the  strictest  cleanliness  and  the  use  of  a  solution  of  tannic 
acid  in  glycerin  (10  \)er  cent),  or  of  alcohol  (88  per  cent)  kept  up  for 
a  long  time,  followed  by  long  use  of  a  piece  of  dry  linen  to  separate  the 
mucous  surfaces. 

Circumcision  in  diabetics,  while  almost  certain  to  prove  curative,  is 
no  light  matter.  Diabetics  bear  any  operative  interference  very  ill,  and 
several  deaths  from  circumcision  are  recordcMl.  Therefore,  while  try- 
ing the  milder  methods,  special  attention  should  be  ])aid  to  the  patient's 
general  condition,  in  order  that,  if  these  methods  ]U'ove  unsuccessful, 
operation  may  be  undertaken  with  the  greatest  possible  chance  of 
success. 
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Superficial  inflammation  of  the  penis,  while  rare  and  nsnally  mild, 
may  reqnire  energetic  treatment;  for,  tliough  the  vascular  sn])])ly  is 
abundant,  the  vessels,  lying-  in  a  loose,  eelluhir  tissue,  become  occluded 
by  slight  inflannnatory  exudates  whence  gangrene  or  chronic  edema  re- 
sults, and,  moreover,  the  numerous  lymphatics  and  tlie  loose  subcuta- 
neous connective  tissue  encourage  rapid  dissemination  of  tlie  inflam- 
mation. 

The  inflammation  is  rarely  traumatic,  usually  venereal,  and  some- 
times arises  from  the  neighboring  ])arts. 

The  varieties  of  acute  superficial  inflammation  arc  cellulitis,  lym- 
phangitis, and  erysipelas. 

Cellulitis. — Cellulitis  arises  from  chancroids,  balanojiosthitis  (es- 
])ecialiy  if  ('(implicated  ])y  pliimosis),  traunuitic  infection,  or  gonorrheal 
periurethritis.  The  inflannnation  nuiy  sjiread  to  the  alxlonien,  scrotum, 
or  thighs,  or  it  may  involve  the  erectile  bodies,  thus  adding  the  dangers 
of  embolism,  retention  of  urine,  and  urinary  infiltration,  and  gTeatly 
increasing  the  tendency  to  gangrene. 

liymphangitis. — Lympliangitis  is  comparatively  benign.  A  lym- 
phangitis of  the  large  dorsal  lymphatic  may  be  differentiated  from 
phlebitis  of  the  dorsal  vein  by  the  fact  that  the  cord  of  induration  ex- 
tends outward,  at  the  root  of  the  penis,  toward  a  group  of  enlarged 
glands,  instead  of  disapjjearing  beneath  the  symphysis  pubis. 

Erysipelas. — Erysipelas  of  the  penis  is  rarely  seen  nowadays, 
though  it  was  formerly  not  uncommon.  It  usually  spreads  to  the  penis 
from  the  adjoining  regions,  though  it  may  originate  in  a  local  lesion. 
It  is  likely  to  be  virulent  and  complicated  by  cellulitis  (phlegmonous 
erysipelas). 

Treatment — l*roi)liylaxis,  by  careful  treatment  of  the  cayses  of  in- 
flannnation, is  of  the  first  importance.  If  the  penis  has  already  become 
inflamed  it  should  be  elevated,  with  tlie  scrotum,  by  a  T-bandage  and 
wet  dressings  of  sublimate  (1:10,()()0)  or  aluminum  acetate  (2  per 
cent)  applied  daily.  Rest  in  bed,  free  ]iurgation,  and  a  light  diet  are 
essential  in  the  more  severe  cases.  Tension  may  be  relieved  by  scarifi- 
cation or  incision,  abscesses  must  be  opened  and  drained,  and  sloughs 
speedily  removed. 

In  erysi])elas,  dressings  of  ichthyol  (50  per  cent  in  glycerin  and 
water,  painted  on)  are  esj^ecially  valuable.  A  subsiding  lymphangitis 
may  leave  a  chronic  induration  Ix'hind  it. 

Cavernitis  and  penitis  (inflannnation  of  the  cor])ora  cavernosa 
or  of  all  three  crcetile  Ijodics)  arise  from  cellulitis  or  its  causes,  es- 
pecially inflammation  in  the  bulb  of  the  corpus  spongiosum.  Sexual 
excess  (Demarquay)  and  iliac  thrombosis  have  also  been  incriminated. 
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Course — The  course  of  the  disease  is  that  of  an  acute  inflammation 
with  constant  priapism  and  edema  added  to  the  usual  local  symptoms. 
While  the  inflammation  may  be  walled  in  by  occlusion  of  the  vascular 
spaces,  pyemia  is  ''a  terribly  frequent  complication"   (Jacobson), 

Treatment — The  treatment  should  therefore  be  most  energetic.  In- 
durations in  the  erectile  bodies  should  be  freely  incised,  packed  to  check 
the  hemorrhage,  and  irrigated  frequently.  This  treatment  and,  in 
doubtful  cases,  the  diagnosis,  may  require  general  anesthesia.  Wet 
dressings  should  be  employed. 

Acute  Gout  of  the  Penis.— Sir  J.  Paget  ^  reports  a  case  in 
which  penitis  antl  urethritis  alternated  with  and  accompanied  typical 
gouty  symptoms.  Sir  Dyce  Duckworth  -  chronicles  a  similar  case.  Pri- 
apism and  retention  were  the  chief  symptoms. 

OTHER    DISEASES    OF    THE    PENIS    AS    A    WHOLE 

Neuralgia  of  the  Penis. — In  some  cases  this  might  be  classified 
as  a  gvuity  condition.  The  gouty  diathesis,  a  neurotic  temperament,  and 
previous  urethral  disease  are  the  chief  etiological  factors.  The  pain 
may  be  paroxysmal  or  continuous.  It  may  be  felt  at  the  meatus,  along 
the  urethra,  or  throughout  the  organ.  The  first  point  in  treatment  is 
to  insure  the  good  health,  physiological  as  well  as  anatomical,  of  the 
genito-urinary  organs  by  appropriate  treatment  and  insistence  upon  ure- 
thral and  sexual  hygiene.  Following  this  the  neurotic  or  gouty  pro- 
pensity must  be  combated.  I  have  found  the  administration  of  large 
quantities  of  water,  with  alkalies  or  uric-acid  solvents,  peculiarly  effi- 
cacious.    Jacobson  mentions  a  cure  by  colehicum. 

Chronic  Edema. —  Chronic  edema  may  be  caused  by  elephantiasis 
or  by  general  anasai'ca.  Tlic  swelling  of  the  scrotum  usually  overshad- 
ows that  of  the  penis  and  may  be  so  great  as  practically  to  obliterate  that 
organ.  In  the  penis  the  edema  is  greatest  in  the  prepuce  and  especially 
about  the  frenum.  This  edema  may  offer  a  mechanical  impediment  to 
urination,  and  the  Ioav  vitality  of  the  tissues  renders  them  especially 
liable  to  become  inflamed  by  contact  with  the  urine  that  dribbles  over 
them. 

Treatment — The  prepuce  must  be  kept  dry  and  dusted  with  a  sooth- 
ing powder.  Multiple  punctures  or  incisions  may  liberate  the  exudate 
sufficiently  to  keep  the  swelling  within  bounds,  and,  these  failing,  a 
dorsal  incision  will  succeed.  Lielit  edenui  nuiv  be  controlled  bv  ban- 
daging  and  elevation. 

Dilatation  of  the  Liymphatics. — Tliis  condition  is  secondary  to 
trauma  or  inguinal  adi'nilis.     'J'Jk'  dilated  lymphatics  appear  as  white, 

»  Op.  cit.,  p.  684.  =!  Trans.  Clin.  Soc,  Lond.,  1891-92,  xxv,  97. 
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subcutaneous  cords  encircling  the  penis  behind  the  corona  or  extending 
along  the  sides  or  dorsum.  There  are  no  subjective  symptoms  and  the 
obstruction  may  be  relieved  spontaneously.  For  esthetic  reasons  mul- 
tiple ligation  or  total  excision  may  be  resorted  to,  but  a  lymph  fistula 
nuiy  result  from  such  treatment. 

Elephantiasis. — This  condition  is  so  rare  in  the  jKaiis  alone  that 
the  whole  subject  receives  more  appi'o[)riate  treatment  with  diseases  of 
the  scrotum. 

Gangrene  is  usually  the  result  of  inflaumialion.  It  nuiy,  however, 
come  on  independent  of  any  local  inflammation.  Spontaneous  gangrene 
usually  occurs  in  connection  with  the  acute  exanthems.  Ceases  have 
been  reported  from  tyjihoid,  typhus,  intermittent  fever,  and  small-pox. 
Senile  and  dialjetic  gangrene  also  occur.  Cases  following  prolonged 
])i-ia[)ism,  iliac  thrond)osis,  atheroma  (tf  the  dorsal  artery,  exposure  to 
cold,  and  acute  alcoholism  are  also  cited  by  Jacobson. 

Treatment — The  pro])hylactic  measure — incision  of  inflammatory 
and  edenuitous  areas — has  already  been  noted.  AVlien  gangrene  has  once 
declared  itself,  attention  to  the  patient's  general  condition,  the  preserva- 
tion of  dryness,  asepsis,  and  warmth  locally,  and  the  prompt  removal  of 
all  frankly  gangrenous  tissue  are  the  therapeutic  indications.  Later, 
plastic  work  may  be  required  to  cover  areas  left  bare  of  integument. 
Cicatricial  deformity  of  the  erectile  bodies  can  be  remedied  oidy  by 
time  and  by  such  physiological  rest  or  exercise  as  may  suit  each  indi- 
vidual case. 

Tuberculosis. — Tubercular  urethritis  apart,  tubercular  ulcers  may 
appear  upon  the  glans  or  result  from  infection  during  ritual  circum- 
cision. Senn  ^  relates  two  cases  illustrating  the  difficulty  of  differentiat- 
ing the  lesions  of  gunnna,  tubercle^,  and  cancer.  The  diagnosis  nuiy 
depend  upon  the  pathological  examination  of  a  snipping  from  the  ulcer. 

Treatment. — Poncet  -  advises  internal  remedies,  aided  by  the  curette 
or  the  cautery.     This  course  has  proved  satisfactory  at  Senn's  hands. 


'  "Tuberculosis  of  the  Genito-Urinary  Organs,"  1S9S,  p.  22. 
-  La  riudecine  modcrnc,  1893,  750. 
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Preputial  Deformities. — Practically,  the  deformities  of  the  fore- 
skin (phimosis  and  atresia  of  the  orifice  excepted)  are  unimportant. 
The  prepuce  is  sometimes  bifid,  enlarged  into  a  ponch,  redundant,  pro- 
jecting 1  em.  or  more  beyond  the  apex  of  the  glans,  or  only  rudimentary 
from  arrest  of  development.  Between  these  limits  it  may  be  of  any 
length,  covering  more  or  less  of  the  glans.  When  the  prepuce  is  defi- 
cient, the  epithelium  of  the  uncovered  glans  penis  becomes  hard  and 
tough,  more  nearly  resembling  ordinary  cuticle.  Under  these  circum- 
stances its  sensibility  is  diminished,  but  it  is  less  liable  to  become  excori- 
ated or  inflamed.  Hence,  absence  of  the  prepuce  is  not  to  be  regretted, 
and  the  operation  for  its  restoration  (posthioplasty)  need  not  be  de- 
scribed. 

PHIMOSIS 

Phimosis  exists  where  the  orifice  of  the  prepuce  is  so  small  that  the 
glans  penis  cannot  be  uncovered.  The  orifice  of  the  prepuce  may  be 
congeni tally  absent  (atresia  preputii).  Phimosis  is  congenital  or  ac- 
quired, simple  or  inflammatory,  or  complicated  by  other  diseases  or  by 
adhesions. 

In  young  children  preputial  redundancy  is  so  common  that  it  may 
be  considered  normal.  The  foreskin  of  an  infant  is  developed  out  of  all 
proportion  to  the  rest  of  the  penis,  taking  the  member  after  puberty  as 
a  standard  of  comparison.  This  long  prepuce  is  often  a  source  of 
anxiety  to  young  mothers,  who  fear  that  the  condition  may  remain  per- 
manent. They  may  be  assured  that  it  will  right  itself  as  the  child 
grows.  Whenever  the  prepuce  can  be  fully  retracted  there  need  be  no 
anxiety  about  the  future;  the  preputial  orifice  will  enlarge  sufficiently 
before  or  at  puberty. 

Phimosis  may  be  brought  about  sccon(hn-i]y  tlirough  induration  and 
inelasticity  of  the  skin  caused  by  fre(pient  attacks  of  i)re]iutial  inflam- 
mation. The  meshes  of  the  connective  tissue,  at  first  distended  w'ith 
serum,  become  secondarily  thickened  and  hyportrophied,  leaving  a  thick, 
indurated,  inelastic  j)repucc,  interfering  not  only  with  sexual  inter- 
course, but  sometimes  even  with  urination. 
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Another  coniinon  cause  of  acquired  phimosis  is  the  cicatrization  of 
nnilrij)lc  chancroids  around  the  orifice  of  the  prepuce.  Infrequently, 
diahctic  eczema  produces  phiuiosis.  Demarquay  quotes  a  case  where  a 
passionate  and  jealous  woman  uuule  her  lover  wear  a  gold  padlock 
with  which  she  secured  the  preputial  orifice,  keepiug  the  key  herself. 
The  victim  of  her  charms  carried  his  padlock,  which  was  replaced 
from  time  to  time  through  new  punctures,  during  four  or  five  years, 
until  such  a  degree  of  irritation  had  been  set  up  that  Petroz  and  Du- 
puytren,  when  consulted,  diagnosticated  cancer,  and  removed  the  pre- 
puce.    'No  relapse  of  the  cancer  is  recorded. 

Treatment — Though  circumcision  in  infancy  will  leave  the  patient 
less  subject  to  venereal  disease  and  to  sexual  irritability  in  later  years, 
popular  prejudice  ojiposes  the  mutilation  unless  the  prepuce  is  so  tight 
that  it  cannot  be  retractcul. 

A  positive  indication  for  o|)eration  upon  a  child  does  exist,  how- 
ever, where  the  preputial  orifice  is  smaller  than  that  of  the  urethra. 
This  condition  is  evinced  by  ballooning  of  the  prepuce  during  micturi- 
tion, for  the  urine  flows  into  the  cavity  more  rapidly  than  it  can  escape 
from  the  orifice.  In  these  cases  the  retention  of  a  drop  or  two  of  urine 
in  the  cavity  of  the  prepuce  after  each  act  of  urination  leads  to  inflam- 
mation of  the  mucous  surfaces,  and  may  give  rise  to  suppuration,  the 
growth  of  vegetations,  formation  of  the  preputial  stone,  or  incrustation 
of  the  glans. 

When  the  adult  prepuce  is  tight,  an  operation  may  be  called  for  as  a 
prophylactic  against  future  disease,  even  though  phimosis,  strictly  speak- 
ing, does  not  exist.  For  example,  the  collection  of  smegma,  or  repeated 
attacks  of  herpes,  may  necessitate  operation.  Again,  if  an  individual 
with  a  tight  prepuce  gets  chancre,  chancroid,  or  gonorrhea,  serious  in- 
flammatory complications  ai'c  likely  to  arise. 

Inflammatory  Phim.OSis. — Inflammatory  phimosis  is  a  transient 
condition.  It  may  leave  true  phimosis  behind,  as  above  detailed,  but 
usually  does  not.  Any  variety  of  phimosis  may  be  complicated  by  in- 
flauunation.  It  is  better  not  to  circumcise  wdien  the  prepuce  is  inflamed, 
as  the  process  of  repair  is  slow  and  an  ugly  cicatrix  may  result.  If  the 
inflannnation  is  caused  by  chancroid,  however,  incision  of  the  pre])uce 
is  usually  required  to  cure  the  disease,  though  the  wound  will  probably 
become  infected  with  the  chancroidal  virus. 

Treatment. — Keep  the  patient  in  bed  and  elevate  the  penis  over  the 
hypogastrium.  Astringent  w^et  dressings  must  be  employed  locally, 
while  the  cavity  of  the  prepuce  is  irrigated  repeatedly,  as  for  balanitis. 
If  this  fails,  incise  or  circumcise. 

Remote  Results  of  Phimosis — Besides  predisposing  to  local  inllam- 
nuatory  disorders,  leading  to  imjierfect  development  of  the  glans  jjenis, 
and  acting  as  an  obstacle  to  sexual  intercourse,  phimosis  may  occasion 


692  PHIMOSIS— PARAPHIMOSIS— TUMORS   OF   THE   PENIS 

a  variety  of  morbid  coiulitions  by  reflex  action.  It  uiav  excite  frequent 
desire  to  urinate  (irritability  of  the  l)ladder),  even  cystitis;  but  its  dis- 
turbing influeuce  in  a  reflex  way  upon  the  rest  of  the  organism  I  believe 
has  been  very  much  overrated. 

Prolapsus  ani  and  hernia  not  infrequently  accompany  phimosis  in 
children,  and  syni]3toms  resembling  those  of  stone  in  the  bladder  are  not 
uncommon  from  the  same  cause. 

PARAPHIMOSIS 

Paraphimosis  exists  when  the  })repuce  is  retracted  behind  the  corona 
glandis  and  cannot  be  replaced. 

Causes — An  unnaturally  tight  in-eputial  orifice  is  a  predisposing 
cause  to  paraphimosis.  It  sometimes  hap])ens  that  young  boys,  who  re- 
tract the  prepuce,  perhaps  for  the  first  time,  find  themselves  unable  to 
replace  it. 

Inflanunatory  2:)araphimosis  may  depend  ui)on  balanitis,  gonorrhea, 
herpes,  chancroid,  chancre,  etc.     The  prepuce,  already  a  little  inflamed, 


Fig.  129. — Paraphimosis. 


is  retracted  for  the  ch^ansing  of  soiiu^  nlceratiou  concealed  in  its  cul-de- 
sac,  or  is,  perhaps,  held  back  by  bandage  for  convenience  of  dressing, 
until  reduction  becomes  impossible. 
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Symptoms — In  parapliimosis  the  glaiis  penis  is  swollen  and  livid. 
If  the  patient  is  seen  at  once  there  may  be  no  inilainmation  either  of 
the  prepuce  or  of  the  glans;  but  in  most  cases — in  all  eventually,  if 
unrelieved — both  are  inflamed  to  a  greater  or  less  extent.  J>ehind  the 
corona,  most  marked  below,  rises  a  tense,  shining,  edematous  belt  of  the 


Fig.  130. — Par.\phimosis.     The  edema  is  squeezed  out  preparatory  to  reduction. 

mucous  layer  of  the  prepuce,  the  connective  tissue  of  which  is  filled  with 
serum.  Behind  this  there  is  a  deep  sulcus  or  furrow,  most  marked 
above,  often  the  seat  of  superficial  ulcerati(m.  Here  lies  the  stricture; 
behind  it  there  rises  another  edenuitous  fold,  usually  smaller  than  the 
one  in  front  (Fig.  120). 

If  the  stricture  of  the  prepuce  is  tight  enough  to  arrest  the  cii-cida- 
tion,  it  may  finally  cause  the  destruction  by  gangrene  of  all  tissues 
lying  in  front  of  it. 

Treatment — The  first  point  to  decide  in  a  case  of  ])araphimosis  is  in 
regard  to  strangnlation.  if  this  exist,  delay  is  inadmissible;  if  not, 
temporizing  expedients  may  be  resorted  to,  to  reduce  infiaumiation  Ix;- 
foi-e  ajipealing  to  forcible  reduction  or  ojxiration.  The  test  is  simple. 
Tn  strangulation  the  gbnis  penis  is  turgid,  swollen,  blue-black,  cold, 
devoid  of  sensibility,  and  |)erhaps  already  showing  jioints  of  com- 
mencing gangrene.  If  there  be  no  strangulation,  the  glans  may 
be  normal,  or,  if  sw^ollen,  is  red — at  least  not  black — warm,  and  by 


694 


PHIMOSIS— PARAPHIMOSIS— TUMORS   OF  THE   PENIS 


very 


compressiou  the  blood  may  be  driven  out  of  it;  sensibility  is  also  pre- 
served. 

Reduction.— Iveduction  may  almost  invariably  be  accomplished  with- 
out incision,  if  the  f  ollow^ing  details  are  observed,  viz. : 

1.  The  stricture  must  first  be  pulled  well  back.  Exceptionally  the 
mucous  membrane  is  unfolded  at  the  dorsum;  this  must  be  smoothed 
out  by  still  further  retracting  the  prepuce. 

2.  The  edema  must  be  thoroughly  squeezed  from  in  front  of  the 
stricture  to  the  shaft  of  the  penis  behind  it.  Until  one  has  patiently 
squeezed  such  a  penis  for  several  minutes,  it  is  quite  incredible  how 
fully  the  edema  may  thus  be  reduced  and  shifted  to  the  shaft  of  the 
penis  (Fig.  130). 

3.  Reduction  is  then  accomplished  by  forcing  the  head  of  the  penis 
slowly   through    the   stricture — so   slowly   as   to   squeeze   out   the 

remaining  edema.  It  is  futile  to  attem])t 
to  pry  the  stricture  over  the  glans  until  the 
edema  has  been  reduced. 

The  following  is  the  best  method  of  re- 
duction: Seize  the  penis  behind  the  strie- 
tured  prepuce  in  the  fork  of  the  index  and 
middle  fingers  of  both  hands,  one  placed  on 
each  side.  This  gives  more  even  pressure 
forward  than  when  one  hand  only  is  used. 
Xow  make  pressure  with  the  thumbs  on  both 
sides,  in  such  a  direction  as  to  compress 
the  glans  laterally,  rather  than  from  be- 
fore backward,  and  at  the  same  time  pull 
the  strictured  portion  of  the  prepuce  for- 
ward, the  idea  l)eing  rather  to  pull  the  stricture  over  the  glans  than  to 
push  the  glans  through  the  stricture  (Fig.  131). 

If  a  prolonged,  careful  attempt  at  reduction  fails,  the  strictured 
point  must  be  divided.  To  accomplish  this  subcutaneously,  a  tenotomy 
knife  is  introduced  fiatwise  through  an  incision  on  the  dorsum  of  the 
penis  near  its  root,  and  slipped  forward  beneath  the  skin  until  its  cut- 
ting edge  is  within  the  stricture.  By  simply  turning  the  knife  the  stric- 
ture may  then  be  nicked  from  within  outward  until  all  tension  is  re- 
lieved. Inflammatory  consolidation  of  tissue  may  make  it  necessary  to 
divide  the  stricture  at  several  ]X)ints.  This  subcutaneous  incision  pre- 
sents the  advantage  over  the  usual  open  incision  of  being  more  easily 
insured  against  infection. 

After  reduction,  tlie  treatment  consists  in  position,  rest,  and 
cleanliness,  and  syringing  the  preputial  cavity  with  a  mild  antiseptic 
solution. 


Fig. 


131. — Reduction  of 
Paraphimosis. 
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Gumma. — CJiinnua  oeeurs  ofttui  iii  tli(3  })repu(;o,  very  rarely  in  the 
urethra  and  the  corpora  cavernosa.  In  the  first  two  localities  it  may  be 
mistaken  for  tnbercnlosis  or  cancer.  The  history,  the  influence  of  mixed 
treatment,  and,  if  necessary,  the  examination  of  a  section  of  the  growth 
determine  the  diagnosis.  In  the  corpora  cavernosa  it  resembles  cir- 
cumscribed fibrosis,  but  is  deeper,  less  cartilaginous,  and  almost  always 
occurs  in  the  posterior  third  of  the  organ  (Zeissl).  Gummata  never 
increase  in  one  direction  while  healing  in  another,  and  they  are  likely 
to  break  down  and  soften.  The  so-called  relapsing  chancre  is  a  gum- 
matous deposit  in  the  scar  of  the  initial  lesion. 

Benign  Tr:\[ORS  of  the  Skin  and  Connective  Tissue 

Cysts. — ^[ucous  implantation,  and  sebaceous  cysts  occur.  The  last 
originate  in  the  sebaceous  glands  of  the  skin  or  in  Tyson's  glands. 
Cysts  occur  almost  always  in  the  prepuce  and  are  readily  enucleated. 
(Cf.  Gerulanos.^) 

Benign  Neoplasms. — Lipoma,  adenoma,-  and  angioma  have  been 
described.  They  are  rare,  and  their  removal  is  a  question  of  judg- 
ment involving  a  recognition  of  the  function  of  the  penis  as  an  intro- 
niittent  organ,  and  the  jwssible  loss  of  this  function  from  the  formation 
of  a  cicatrix. 

Papilloma. — ^More  ini])ortant  because  of  their  frequency  are  the 
papillomata  (warts  or  vegetations)  of  the  penis.  They  are  couniKmly 
denominated  venereal  umrts.  This  title,  however,  is  not  exact,  since 
there  is  no  necessary  connection  between  them  and  any  venereal  disease. 
They  are  pajiillarv  overgrowths,  often  highly  vascular,  and  comjiosed 
of  epithelium.  They  may  Ik;  promiiunit  and  pedunculated,  or  flat,  and 
growing  from  a  considerable  suid'ace.  They  are  nearly  always  multiple. 
They  are  caused  by  flu;  contact  of  irritating  fluids  with  a  mend)rane  of 
naturally  delicate  texture,  or  simply  by  lack  of  cleaidiness.  (\)nse- 
queutly  the  most  favorable  conditicm  for  their  production  exists  in  gon- 
orrhea, in  balanitis,  or  when  mucous  jiatches  occujw  the  cavity  of  the 
prepuce.  Their  favorite  seat  is  just  behind  the  corona  glandis,  but 
they  are  also  encountered  anywhere  within  the  cavity  of  the  prejiuce, 
at  its  orifice,  U])on  its  cutaneous  surface,  or  (wen  within  the  urethra. 
They  ai'e  found  also  u]X)n  the  scrotum,  and  freqncnitly  around  the  anus. 
They  are,  when  numerous,  bathed  in  a  fetid,  ])uriform  secretion,  and 
may  grow  large  enough  within  the  pre})uce  to  cause  phimosis.  They 
occur  upon  young  children,  and  are  found  in  their  greatest  luxuriance 


■  Deutsche  Zeitschr.f.  CJiir.,  1900,  Iv,  320.  ^  "Morrow's  System,"  1893,  i,  58. 
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williiu  ;iimI  nn'mid  llic  vulva'  of  women  all'cclcd  willi  irritating'  dis- 
cliarges — discharges  not  necessarily  venereal  in  any  sense.  inijilanta- 
tioii  warts  also  occnr  after  circumcision. 

Diagnosis. — Warts  should  be  diiferentiated  from  mucous  patclies  and 
condylomata  by  the  typical  flat  appearance  of  the  syphilitic  lesions  and 
the  accompanying  syniptoms  of  the  disease. 

From  commencing  epithelioma  the  diagnosis  may  be  extremely  dif- 
ficult if  the  base  is  a  little  dense.  When  in  doubt  examine  a  snipping 
under  the  microscope,  and  if  it  appears  benign,  treat  it  as  such,  but 
remove  it  in  any  case.  If  it  recur,  and  the  patient  is  over  fifty,  it  is 
safest  to  exsect  it  as  though  it  were  epitheliomatous,  whatever  the  find- 
ings of  the  pathologist. 

Prognosis — Unless  kept  scrupulously  clean,  warts  sometimes  ulcer- 
ate, and  they  may  even  suppurate,  light  up  suppurating  buboes,  and 
even  cause  gangrene  of  the  penis.  Simple  cleanliness,  on  the  other  hand, 
often  causes  them  to  atrophy. 

Epitheliomatous  degeneration  may  take  place,  and  is  always  to  be 
feared.  Implantation  warts  are  especially  liable  to  h^^pertrophy  and 
become  liorns. 

Treatment. — The  observance  of  cleanliness  alone  often  causes  vege- 
tations to  shrink  up  and  disappear.  In  any  case  this  is  the  first  essen- 
tial to  the  success  of  any  course.  In  case  vegetations  are  complicated 
by  balanitis,  treatment  of  the  latter  wall  often  at  the  same  time  triumph 
over  the  warts. 

The  most  valuable  local  application  is  a  10-per-cent  mixture  of  sali- 
cylic acid  in  acetic  acid.^  This  forms  a  chalk-and-water  mixture  of 
which  the  moist  chalk  is  smeared  over  the  warts.  One  or  two  applica- 
tions cause  the  growths  to  wither  away  and  drop  off.  Relapse  does  not 
seem  to  occur  after  this  treatment.  If  they  persist,  however,  or  con- 
stitute the  main  disease,  all  the  pedunculated  growths  may  be  removed 
with  curved  scissors,  and  the  surface  from  which  they  grow  cauterized 
with  nitric  acid  or  any  other  escharotic.  The  flat  gTOwths  may  be  dis- 
posed of  by  the  application  of  nitric  acid,  at  intervals,  until  the  base 
from  which  they  spring  has  been  destroyed.  The  X-ray  and  radium 
are  eflicacious  for  obstinate  cases. 

Meanwhile  attention  to  the  general  health,  cleanliness,  and  local 
dusting  with  calomel  is  the  proper  course.  This  plan,  so  efficacious  in 
treating  condylomata  and  mucous  patches  about  the  anus,  is  particularly 
applicable  if  the  vegetations  are  surrounded  by  an  excess  of  moisture. 

Horns. — Horny  growths  may  spring  from  the  glans  or  the  in- 
tegument. They  begin  as  warts  and  are  very  prone  to  epitheliomatous 
change.     Brinton,-  of  Philadel])hia,  has  described  a  curious  case  and 


Not  glacial.  ^  Med.  News,  1887,  li,  141. 
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('()llcclc<I  (illici's  iVdiii  tlic  litcnil  lire.      UnMwiii  '   ;iii(|    lii'iicc  ('l;irk  -  iiicil- 
tioii  (illicrs. 

Benigx  Tui^roKs  of  ttih  Ekkctit.k  IJodiks 

The  boiiiiin  tiiinors  of  llio  erectile  Ixxlies  (if  the  penis  are  fnni-:  cir- 
nunscnhed  /Ihrosis,  cneliundronia,  os/cDuia.  and  r'llci/lrdlion.  'I'lie  hrst, 
is  e()iii]):ii'ati\-('ly  vare,  the  otlievs  ext  I'cinelv  so. 

Circumscribed  Fibrosis. —  I  have  eome  to  pi-efer  this  name  for 
the  niahidv  herelofoi'e  iisuallv  known  as  chrome  cirrunifso-ibcd  hifiam- 
mafion  of  the  rofporti  cdrcniosa,  for  the  condition  is  a  fibrosis,  not  an 
inthininiatioii,  and  thoni;li  it  nsnallv  affects  onlv  the  eorjiora  cavernosa, 
the  corpns  sponjiiosuni  as  well  is  sometimes  involveiL 

The  mahidy  is  ijouty  in  origin,  con'parahie  to  l)n])nytren's  contrac- 
tion of  the  palmar  fascia.  It  nsnallv  appears  between  the  ages  of  thirty- 
five  and  fifty. 

Pathology. — The  growth  occurs  in  the  sheath  of  th(>  erectile  body. 
It  is  a  fibrosis  which  may  show  pat/^hes  of  enchondroma  (Tnftier  and 
Clande"). 

Symptoms — The  affection  comes  on  insidiously,  withont  ajiparent 
canse,  althongh  the  ]iatient  sometimes  ascribes  it  to  local  injury.  The 
first  symptom  is  a  licnding  or  a  slight  pain  at  a  certain  point  in  the  penis 
when  the  organ  is  erect.  Examination  detects  a  hard,  flattened  mass 
with  shar])ly  defined  nuirgins,  occupying  the  substance  of  one  or  both 
corpora  cavernosa  near  tlie  surface,  and  feeling  lik(»  cartilage — elastic, 
s})ringy,  not  as  bony  as  a  calcareous  plate.  The  corpus  spongiosum 
rarely  participates  in  the  disease.  Th.e  ])enis  bends  during  erection  at 
the  affected  point,  and  along  the  edge  of  the  hardn(»ss  a  little  pain  is  ex- 
perienced. This  iiulurated  mass,  which  is  usually  irregularly  oval  in 
sha})e  (of leu  witli  a  projecting  line  of  hardness  toward  the  root  of  the 
penis),  may  remain  stationary  for  an  indefinite  ])eriod ;  or  it  may 
progress  slowly  backward  or  forward,  sometimes  retaining  its  size  and 
shape,  sometimes  growing  larger,  sometimes  snuiller. 

A  slight  tenderness  is  ])erhaps  felt  along  th(^  line  of  advancing  in- 
duration, and  moderate  uneasiness  is  usually  ]iroduced  by  ^jressing  the 
induration  between  the  fingers  or  by  erection.  The  seat  of  election  is 
the  dorsum  of  the  penis  forward,  the  patch  spreading  ecjually  around 
each  cor])us  cavernosum.  Sometimes  a  single  patch  is  found  laterally  in 
one  corpus  cavernosum,  not  reaching  the  dorsum,  and  there  being  no 
coni])anion  on  the  other  side. 

Prognosis — The  prognosis  is  negatively  good  in  that  the  fibrous  mass 
never  ulcerates  or  degenerates  into  anything  malignant,  may  get  spon- 

'  Med.  News,  1887,  li,   449.  ^  Lancet,  1894,  i,  219. 

^  Guyon's  Annalefs,  July,  1885. 
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tiiiu'diisly  better,  even  possibly  well,  or  may,  and  sometimes  does,  de- 
veb>i)  backward  until  it  gets  so  low  down  toward  tli(>  root  of  the  ]X5nis 
that  it  no  longer  serionsly  interferes  with  n])right  erection.  I  have 
seen  more  than  one  patient  who,  at  one  time  being  debarred  from  sexnal 
interconrse,  has  by  a  shifting  of  the  position  of  the  indnration  again 
become  potent.  I  have  met  one  person  with  a  distinct  plaqne  of  some 
size,  of  which  he  had  no  knowledge  whatever  nntil  I  called  his  attention 
to  it.  The  distinction  between  fibroma  and  enchondroma  can  only 
be  made  pathologically;  clinically  it  is  unimportant.  The  tendency  to 
ossification  manifests  itself  so  rarely  that  it  is  a  negligible  quantity. 

Treatment — An  effective  treatment  of  this  singular  malady  is  yet 
to  be  discovered.     Thus  far  time  only  has  seemed  to  help  it. 

Thiosinamin,  antisclerosin  injections,  blisters,  oleate  of  mercury, 
tincture  of  iodin,  the  iodids,  and  electrolysis,  have  uniformly  failed. 
Perhaps  alkaline  or  antigouty  remedies  may  have  some  beneficial  effect. 
I  always  try  them,  and  have  thought  they  encouraged  resolution  in  some 
cases.  Yet  in  others  they  are  absolutely  inefficacious.  Excision  only 
replaces  the  fibrosis  by  scar  tissue. 

Calcification  and  Ossification. — Both  of  these  conditions  are 
usually,  probably  ahvays,  secondary  to  fibrosis,  or  enchondrosis  of  the 
erectile  bodies.  Calcification  of  small  patches  is  quite  rare,  ossification 
is  even  more  unusual.  Cases  of  this  latter  condition  have  been  reported 
by  von  Lenhossek,^  Demarquay,^  Porter,^  Jacobson,'*  and  Chetwood.^ 
In  Chetwood's  specimen  certain  spots  were  simply  fibrous,  others  were 
cartilaginous,  while  the  bulk  of  the  growth  was  true  bone.  To  compare 
penile  osteoma  with  the  bony  development  normal  in  the  penes  of  cer- 
tain monkeys  is  scarcely  logical. 

Prognosis — Calcification  or  ossification  may  cease  after  more  or  less 
of  each  corpus  cavernosum  has  suffered,  or  it  may  involve  the  whole 
organ  pretty  generally.  Sexual  interconrse  may  be  seriously  interfered 
with,  if  not  prevented  altogether. 

Treatment.— Medicine  holds  out  no  hope  to  the  sufferer.  If  the  dis- 
ease has  come  to  a  standstill  and  the  deposit  is  superficial  and  small,  it 
may  be  removed  with  the  knife — an  operation  which  has  been  per- 
formed with  success  by  Regnoli,  MacClellan,  and  others. 

Malignant  Neoplasms  of  the  Penis 

The  primary  malignant  new  growths  of  the  penis  are  sarcoma  and 
epWielioma.  The  former  is  very  rare.  It  arises  from  the  erectile 
bodies,  usually  the  corjiora  cavernosa.     The  latter,  much  more  common, 

*  Virchow's  Archiv,  1874,  Ix,  i.  ^  Op.  cit.,  p.  354. 

3  N.  Y.  Med.  Record,  1S82,  270.  ■"  Op.  cit.,  p.  683. 

» Jo?<r.  of  Cut.  and  Gen.-Urin.  Dis.,  1809,  xvii,  231. 
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begins  on  the  glans,  on  the  jirepnee,  or  in  the  uretlirii.      K])itheli<)iiia  of 
tlie  nretlira  is  considered  with  the  other  diseases  of  tliat  canaL 

Secondary  new  growths  jirescnt  no  peculiar  features.  They  either 
form  part  of  a  disseminated  carcinosis  or  arc;  mere  extensiims  of  the 
tumoi'  fi'oni  an  adjoining  region,  usually  tlie  scrotum. 

Sarcoma.  —  With  or  withimt  })revious  trauma  a  tumor  ap]X3ars  in 
one  of  the  erectile  bodies.  The  fact  tluit  it  is  a  distinct  luni])  and  not 
a  flat  indurated  patch  readily  distinguishes  it  from  the  benign  tumors 
of  these  structures.  Moreover,  sarcouia  usually  appears  in  early  man- 
hood and  develops  with  characteristic  rapidity  and  early  involvement 
of  the  inguinal  glands.  Exceptionally,  however,  it  grows  slowly  and 
the  glandular  involvement  occurs  late.  Of  tiie  lo  cases  recorded  by 
Jacobson  ^  some  arose  from  the  erectile  tissue,  some  from  the  fibrous 
sheath,  and  one — a  melanotic  sarcoma — a]iparenlly  originated  in  the 
urethral  mucous  membrane.  The  earlier  cases  were  reported  as  fibroma 
or  carcinoma.  As  the  tumor  grows  it  causes  priai)ism  by  occluding  the 
cavernous   spaces,    and  !;^^j 

may  also  occlude  the 
urethra  and  so  cause 
retention  of  nrine. 
Early  amputation  of 
the  penis  is  the  only 
treatment.  The  prog- 
nosis is  absolutely  1^ 
bad. 

Epithelioma. — 
Epithelioma  of  the 
penis  (Fig.  132)  be- 
gins on  the  prepuce 
or  glans,  both  of 
which  are  usually  in- 
volved when  the  pa- 
tient ]n-esents  himself 
for  examination. 

Etiology. — Though 
Freyer  -  has  reported 
a  case  in  a  youth  of 
seventeen,  and  Kauf- 
mann  places  6  per  cent 

of  the  cases  in  the  third  decade,  here,  as  elsewhere,  epithelioma  is  usually 
a  disease  of  later  life.  One  case  developed  in  the  scar  of  a  horse-bite, 
others  have  arisen  from  the  scars  left  by  venereal  sores,  a  few  from  ure- 


Fig.  132. — Epithelioma  of  tiik  Penis  (Wyoth). 


»  Op.  cit.,  p.  738. 
4G 


2  Brit.  Med.  Jour.,  1801,  i,  1173. 
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tliral  listula  ;  but  warts  and  clirouic  l)a]aniti.s  are  the  most  fruitful  sources 
of  e})itlieliouia,  the  former  espeeially  if  m'glected  and  allowed  to  remain 
foul  and  moist.  Indeed,  2'J  out  of  33  cases  collected  by  Kaiifmann  began 
as  apparently  benign  warts.  Finally,  phimosis  is  a  marked  predisposing 
cause  of  ejiitlielioma.  By  retention  of  the  smegma  and  urine  it  predis- 
poses the  patient  to  balanitis,  vegetations,  and  fissures  of  the  foreskin, 
and  tliese  ])roeesses  once  set  up  are  kept  concealed  and  constantly  bathed 
in  an  acrid  and  irritating  fluid.  Demarquay  noted  phimosis  in  42  out  of 
5!)  cases,  and  it  is  claimed  that  the  circumcised  Jew  is  exempt  froni  pe- 
nile epithelioma.  The  question  of  inoculation  from  the  cervix  uteri  is 
agitated  from  time  to  time,  but  the  extreme  rarity  of  the  cases  adduced 
indicates  that  they  represent  nothing  more  than  a  curious  coincidence. 

Symptoms  and  Course. — Although  epithelioma  of  the  penis  is  not 
often  seen  until  well  under  way  and  absolutely  characteristic,  the  vari- 
ous aspects  under  which  it  first  presents  itself  must  be  appreciated  in 
order  that  intelligent  radical  treatment  may  be  resorted  to  early. 

In  about  5  out  of  6  cases  the  disease  begins  as  a  wart  situated  on  the 
glans  or  on  the  inner  surface  of  the  prepuce.  This  wart  is  intractable 
to  ordinary  methods  of  treatment,  and  recurs  if  cut  or  burned  away. 
As  it  grows  it  assumes  a  lobulated,  cauliflower  appearance,  and  soon 
begins  to  ulcerate  in  places,  and  to  exude  the  characteristic  foul  ichorons 
discharge.  Then  the  base  gradually  takes  on  the  hard  induration  of  the 
epitheliomatous  ulcer  with  everted  edges.  By  this  time  the  inguinal 
glands  are  probably  involved  and  may  be  felt  as  shotty  subcutaneous 
nodules  in  either  groin.  (For  the  lymjihatics  of  the  penis  so  anastomose 
that  a  so-called  crossed  bubo — the  sore  on  the  one  side  of  the  penis  and 
the  bubo  in  the  opposite  groin — occurs  not  infrequently.) 

More  rarely  epithelioma  begins  as  a  raw  s])ot  or  an  indolent  ulcer, 
and  still  more  rarely  it  appears  first  as  a  subcutaneous  nodule  or  pimple 
or  as  a  jiatcli  of  leukoplakia. 

In  whatever  way  the  disease  begins,  it  comes  after  a  time  to  the 
frankly  cancerous  stage.  The  ulcer  advances,  involving  all  the  tissues 
in  its  path;  the  discliai-ge  is  thin,  sanious,  fetid;  the  ulcer  deep,  irregu- 
lar, nnhealthy,  its  edges  hard,  livid,  and  everted.  At  the  same  time 
the  exuberant  warty  growth  progresses,  either  of  these  ccmditions 
predominating  to  make  the  case  clinically  a  warty  or  an  ulcerative 
lesion. 

The  inguinal  glands  now  become  prominent  and  ])artake  of  the  py- 
ogenic as  well  as  of  the  cancerous  infection,  so  that  th(>y  become  matted 
together,  and  may  even  suppurate  and  produce  an  epitheliomatous  ulcer 
in  the  groin. 

Locally,  the  growth  may  spread  over  (piitc  a  large  sujierficial  area 
without  involving  the  corpora  cavernosa,  whose  sheaths  stoutly  resist 
invasion,  while  it  has  frecpiently  been  noted  that,  though  the  entire  glans 
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may  Le  involved  in  llio  (lisoaso,  the  corpus  s})ongiosuin  is  usually  spared 
and  urination  is  uniiu])eded.  If,  however,  the  canal  does  become  ob- 
structed, the  urine  usually  manages  to  find  its  way  through  one  or  more 
fistulous  openings  in  the  fioor  of  the  urethra. 

Yet  when  the  penis  is  am})utated  unsus])ected  malignant  nodules  are 
often  discovered  scattered  along  the  corpora  cavernosa. 

Lancinating  pain  is  a  prouiinent  symptom  only  late;  in  the  disease. 
The  chief  inconveniences  to  the  ])atient  in  the  earlier  stages  are  the 
presence  of  the  growth,  the  foul  discluirge,  and  the  tendency  to  annoy- 
ing hemorrhage  after  the  slightest  abrasion.  As  the  disease  advances 
the  strength  of  the  patient  fails.  The  tumor  spreads  up  over  the  penis 
to  the  pubes,  abdomen,  and  thighs,  joining  the  idcerated  inguinal  glands 
and  extending  down  over  the  scrotum  to  the  perineum,  anus,  and  but- 
tocks, until,  finally,  the  jiatient  dies  of  sepsis,  cachexia,  or  hemorrhage. 
Curiously  enough,  lymj)hatic  infection  seems  to  stop  for  a  long  while  at 
the  inguinal  glands,  so  that  visceral  metastases  are  exceptional. 

Diagnosis. — The  diseases  wdiich  may  be  confused  with  e])ithelioma 
of  the  penis  are  warts,  chancre,  chancroid,  tubercular  ulcers,  and  ulcers 
from  chronic  balanoposthitis. 

As  we  have  seen,  the  appearance  of  epithelioma  is  characteristic 
enough  after  its  base  has  become  indurated  and  the  infection  has  begun 
to  spread  to  the  inguinal  glands ;  but  it  is  of  the  greatest  importance  that 
the  diagnosis  be  made  before  that  time,  while  the  disease  is  yet  emi- 
nently curable.  To  this  end  all  growths  or  ulcers  that  prove  intractable 
should  be  regarded  with  suspicion,  and  if  that  suspicion  is  confirmed  by 
microscopical  examination  of  a  snipping  from  the  diseased  tissue,  im- 
mediate ojieration  should  be  insisted  u]K>n. 

Prognosis. — Before  the  inguinal  glands  become  involved  the  prog- 
nosis is  good.  Afterwards  it  is  bad,  yet  not  absolutely  so,  for  cures  are 
reported  in  cases  wdiere  unmistakable  gland  involvement  had  occurred. 
Thus  Kiittner  ^  found  a  mortality  of  only  40.5  per  cent  in  58  cases  re- 
ported from  three  to  twenty -nine  years  after  operation.  Indeed,  in  a 
few  cases,  slight  glandular  enlargements  have  been  knowai  to  disay)])ear 
permanently  upon  removal  of  the  original  focus  of  infection,  as  though 
the  adenitis  were  purely  infiannnatory. 

The  glands  can  and  should  be  removed  with  the  tumor,  yet,  in  spite 
of  the  fact  that  infection  is  slow  to  pass  them,  the  situation  of  these 
organs  about  the  saphenous  opening  in  the  fascia  lata,  in  close  prox- 
imity to  the  great  vessels,  and  the  accompanying  sim})le  infiannnation 
that  usually  mats  the  glands  to  one  another  and  to  the  vessels  themselves, 
render  their  removal  an  extremely  delicate  task  and  one  of  whose  thor- 
oughness the  surgeon  cannot  always  feel  assured. 


'  St.  Louis  Courier  of  Medicine,  1809,  xxi,  72. 
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Treatment — H"  the  growth  be  seen  before  iiiduratioii  has  occurred 
it  may  usually  be  removed  by  circumcision  if  on  the  prepuce,  or  by 
thorough  cauterization  if  upon  the  glans.  Patches  of  leukoplakia  upon 
the  glans  penis  or  the  foreskin  should  be  promptly  destroyed  by  knife 
or  thermocautery.  The  patient  should,  however,  be  warned  of  the  dan- 
ger of  recurrence,  and  should  this  appear,  or  should  there  be  already 
some  induration  about  the  base  of  the  tumor,  the  penis  must  be  am- 
putated behind  the  corona,  and  the  inguinal  glands  of  both  sides  ex- 
tirpated, whether  they  are  palpably  enlarged  or  not,  for  the  microscopic 
has  repeatedly  shown  these  glands  to  be  the  seat  of  malignant  deposits 
though  their  gross  appearance  was  quite  normal. 

If  the  glans  is  extensively  involved,  the  penis  must  be  amputated 
close  up  to  the  pubes,  or  else  extirpated  entirely.  Jacobson  claims  that 
simultaneous  castration  adds  to  the  comfort  of  these  patients,  though 
most  men  refuse  to  part  with  their  testicles  even  when  their  function  has 
thus  ceased. 

Even  though  the  disease  has  progressed  still  further,  the  ingenious 
surgeon  will  devise  some  irregular  plastic  operation  which  can  be  com- 
bined with  complete  extirpation  to  suit  the  exigencies  of  the  case.  The 
hope  of  cure  may  be  slight  indeed,  but  by  vigorously  attacking  every 
outburst  of  the  disease  the  surgeon  may  hope  to  prolong  life  for  months 
or  years  and  to  render  the  sufferer  at  least  fairly  comfortable  during 
that  period.  The  various  escharotics,  the  actual  cautery,  jTermanganate 
of  potash  and  peroxid  of  hydrogen  are  of  no  small  service  in  this  ter- 
minal stage  of  the  disease.  Occasionally  an  actual  cure  may  even  be  ob- 
tained, as  in  Taylor's  case  of  removal  of  an  epithelioma  which  had 
existed  for  six  years.  The  patient  died  of  intercurrent  disease  ten  years 
after  the  operation,  having  shown  no  recurrence. 


CHAPTER    LXVI 
CHANCROID 

Custom  in  America  has  adopted  the  name  "  chancroid  "  (originated 
by  (;^lerc)  for  that  form  of  contagious  venereal  nicer  which  is  not  ac- 
companied by  constitutional  syphilitic  infection.  Chancroid  (or  soft 
chancre)  and  hard  chancre  are  no  more  akin  than  measles  and  leprosy; 
and  it  is  unfortunate  that  the  ancient  confusion  of  the  local  and  the  gen- 
eral infection  has  left  us  this  legacy  of  misleading  terms ;  but  it  is  now 
too  late  to  change  them. 

DEFINITION 

Chancroid  is  a  siicxific,  local,  conlacjiuus,  auloinj'ectious  venereal  ulcer. 

It  is  specific  in  that  it  is  caused  by  a  specific  microorganism,  the 
streptobacillus  of  Ducrey.^ 

This  bacillus  is  dumb-bell  shajied, 
thick  and  rounded  or  s(piare  at  the 
ends,  constricted  in  the  middle.  It 
varies  in  length  from  1.5  to  2  ji*.  It 
groups  in  parallel  chains,  and  occurs' 
both  inside  and  outside^  tlu;  cells 
(Fig.  138).  It  stains  readily  with 
the  ordinary  dyes  (methyl(MK;-blue, 
or  violet,  or  fuchsin),  and  is  decolor- 
ized by  the  Gram  stain. 

For  many  years  after  its  discov- 
ery   in    1S89,    in    siiite    of    the    con-     ^      ,^„     ^,  ^^ 

■J  '  .    '  ,  ^  Fig.  133. — SinKi-ToitAciLHisoF  Ducuey. 

firmatory  observations  of  Unna,  Kret-  (Lincoln  Davis.) 

ling,  Dubreulh,  and  Lasnet,  etc.,  and 

in  face  of  the  manifestly  specific  character  of  chancroid,  the  i)ath- 
ogenic  action  of  the  streptobacillus  was  doubted  until  proven  by  the 
culture  and  inoculation  experiments  of  Istamanoff  and  Askpianz,"  Lin- 
coln Davis,^  Laneret,"*  and  Tomasczewski.'^    But  chancroid  is  peculiarly 

^  Riforma  medica,  1889,  vol.  v,  p.  98. 
^  Jahresbericht  d.  Path. — Microorg.,  1898,  vol.  xiv. 
^  Jour,  of  Med.  Research,  1904,  vol.  ix,  p.  401. 
^  Bull,  mtd.,  1898,  vol.  xii,  p.  1051. 
5  Zeitschr.  /.  Hygiene  u.  Infect.,  1903,  vol.  xiii,  p.  327. 
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liablo  to  mixed  infection.  A  smear  taken  from  the  surface  of  the  ulcer 
usually  shows  numerous  pyogenic  and  other  bacteria,  and  fcAv  if  any  of 
the  pathogenic  bacilli.  Hence  such  a  smear  cannot  be  depended  upon 
for  diagnosis. 

Chancroid  is  a  local  lesion,  causing  no  systemic  infection  or  reaction. 
It  is,  therefore,  indefinitely  autoinoculable.  Indeed,  the  marked  tend- 
ency to  autoinoculation  is  one  of  the  most  striking  clinical  character- 
istics of  the  ulcer.  That  it  confers  no  immunity  whatever  was  amply 
proven  by  the  disciples  of  syphilization.  Lindemann,  for  example,  in- 
oculated himself  2,700  times  with  chancroidal  pus  in  the  vain  hope  of 
immunizing  himself  against  syphilis.  But  a  local  and  temporary  im- 
munity does  exist ;  for  after  many  inoculations  a  given  region  becomes 
immune,  though  the  virus  will  still  take  on  other  parts  of  the  body,  and 
after  several  months'  respite  the  first  region  loses  its  immunity.  Clin- 
ically, however,  such  immunity  has  no  significance. 

Finally,  chancroid  is  a  contagious  venereal  ulcer.  Of  the  three  dis- 
tinct venereal  diseases,  gonorrhea,  chancroid,  and  syphilis,  gonorrhea  is, 
strictly  speaking,  the  most  venereal,  being  scarcely  ever  acquired  except 
in  sexual  intercourse.  Chancroid,  though  more  virulent,  is  less  ve- 
nereal, since  it  recognizes  many  methods  of  infection  other  than  sexual 
congress ;  while  syphilis  is  the  least  virulent  and  the  least  venereal. 

FREQUENCY 

In  the  clinic,  chancroids  outnumber  true  chancres  three  or  four  to 
one.  In  private  practice  the  preponderance  is  reversed,  and  we  see 
five,  or  even  ten,  chancres  to  one  chancroid.  The  reason  for  this  is  two- 
fold. In  the  first  place,  chancroid  can  never  make  headway  among 
cleanly  persons,  for  it  is  so  foul  and  disgusting  that  no  decent  citizen 
infected  with  it  would  attempt  sexual  intercourse  until  it  is  cured,  and 
half  a  cure — such  as  so  commonly  conceals  the  infectiousness  of  syphilis 
and  gonorrhea — is  here  impossible.  In  the  second  place,  in  most  in- 
stances, a  little  soap  and  water  at  the  time  of  exposure  is  an  absolute 
safeguard  against  it;  so  that  it  flourishes  only  where  soap  and  water 
are  not  esteemed. 

METHODS   OF   CONTAGION 

Kot  once  in  a  thousand  cases  does  one  see  a  chancroid  except  about  the 
genitals.  This  is  as  much  as  to  say  that  it  is  practically  always  acquired 
by  sexual  contact.  Although  many  cases  of  mediate  contagion  have 
been  reported  (the  virus  being  usually  conveyed  by  the  hand),  such  cases 
are  proportionately  extremely  rare.  Indeed,  chancroid  will  not  "  take  " 
upon  the  integument  unless  it  is  abraded.    CuUerier's  experiments  show 
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that  this  iinist  oftentimes  he  true  of  the  vagina  as  well.  In  two  cases  he 
deposited  jius  from  a  ehaneroidal  l)ul)o  in  a  clean  vagina,  and  let  it  re- 
main there  between  half  an  hour  and  an  hour.  Then  some  of  the  vaginal 
secretion  was  collected  and  inoculated  upon  the  thigh,  after  which  the 
vagina  Avas  thoroughly  cleansed,  in  both  instances  ty])i('al  chancroids 
develo[KHl  on  the  thigh  while  thq  vagina  remained  clean. 

Hence,  be  it  noted,  a  woman  may  convey  chancroid  from  one  man 
to  another  without  herself  becoming  infected. 

Yet  autoinoculation  ofi  chancroid  upon  the  healthy  skin  or  mncous 
membrane  lying  in  contact  with  it  is  extremely  common.  But  it  takes 
manv  hours  of  intimate  contact  to  effect  the  inoculation. 


SITUATION    AND    NUMBER 

Chancroids  upon  the  male  genitals  are  most  common  in  the  coronary 
sulcus,  especially  in  the  little  pocket  on  each  side  of  the  frenum.  Per- 
sons with  long  foreskins  may  be  inoculated  anywhere  within  the  pre- 
putial cavity,  though  urethral  chancroid  is  extremely  rare. 

In  women  the  sores  usually  occur  about  the  introitus,  rarely 
higher  up. 

From  these  regions  the  ulcers  may  spread  by  contact  or  by  direct 
extension  over  external  genitals,  anus,  thighs,  abdomen,  and  even  far- 
ther afield. 

Chancroid  commonly  begins  as  a  single  ulcer ;  but  no  sooner  has  this 
appeared  than  secondary  ulcerations  begin,  so  that  by  the  time  the 
physician  is  consulted  several  sores  are  usually  present. 


SYMPTOMS    AND    COURSE 

Incubation. — "While  Bumstead  atfirTiied  that  chancroid  has  no  period 
of  inrxjulatiftn  in  the  sense  that  the  pathological  process  begins  from  the 
moment  of  infection,  it  is,  nevertheless,  true  that,  clinically,  the  disease 
has  an  incubation  period  varying  from  one  to  ten  days,  usually  three  to 
five.  When  the  incubation  is  protracted,  this  is  |)robably  due  to  the  fact 
that  the  virus  is  retained  some  days  witliin  the  prepuce  (or  vagina)  be- 
fore inoculation  occurs. 

Onset. — The  symptoms  of  chancroid  are  best  observed  by  studying 
the  course  of  the  artificial  ulcer  produced  l)v  incx^ulation.  Within  twen- 
ty-four hours  after  such  an  inoculation  a  reddish  blush  surrounds  the 
])uncture.  Tliis  soon  changes  to  an  infianied  areola  which,  in  the  tlnrd 
day  (rarely  soonei-  or  later),  becomes  a  pustule.  This  extends  (piite 
rapidly,  and  within  a  few  days  breaks  and  becomes  a  characteristic 
chancroidal  ulcer  (Fig.  134). 
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The  Ulcer — The  typical  clianeroid  is  a  round  ulcer  with  abrupt,  per- 
pendicular edge,  as  tliough  it  had  been  cut  by  a  sharp  punch.     This  edge 

may  be  undermined  or 
everted.  The  ulcer  is  usu- 
ally rather  deep.  Its  base 
is  irregular,  grayish  yel- 
low, and  covered  by  a  pul- 
taceous  false  membrane. 
It  is  surrounded  by  a  non- 
indurated,  inflammatory 
areola.  The  secretion  is 
abundant  and  purulent.  It 
bleeds  readily.  Though 
usually  painless,  when 
very  active  or  phagedenic  it 
may  be  intensely  painful. 

Course If  untreated 

and  uncomplicated  the 
ulcer  increases  in  size  for 
a  week  or  two.  Then,  hav- 
ing attained  a  diameter  of 
about  1  cm,,  it  remains 
stationary  for  about  two 
weeks,  and  then  gradually 
heals  by  cicatrization  from 
the  edges  toward  the  cen- 
ter. So  rarely,  however,  is  the  ulcer  both  uncomplicated  and  untreated 
that  the  stage  of  spontaneous  healing  is  not  seen  in  the  clinic. 


Fig.  134. — Chancroids  of  Prepuce,  Preputial  Frb- 
NUM,  AND  Glans  Penis,  in  Various  Stages  op 
Development.     (Kaposi.) 


COMPLICATIONS 

The  common  complications  of  chancroid  are  mixed  infection  with 
syphilis  (mixed  sore),  mixed  infection  with  pyogenic  microbes  (inflamed 
chancroid),  destruction  of  the  frenum,  phimosis,  gangrene  and  ]ihage- 
dena,  balanopostliitis  and  venereal  warts,  lymphangitis,  adenitis  (bubo). 

The  Mixed  Sore. — So  long  as  your  patient  has  chancroid  you 
may  never  he  sure  that  he  has  not  chancre.  This  rule  is  without  ex- 
ception. Its  details  and  explanation,  the  necessary  insistence  upon  the 
fact  that  a  chancroid  may  readily  conceal  a  chancre  from  the  most  ex- 
perienced eye,  as  well  as  tliat  other  often-forgotten  fact  that,  Avhen  the 
chancroid  refuses  to  heal,  it  may  be  because  of  complicating  giiniina — 
these  matters  are  discussed  elsewhere  (p.  719). 

The  Inflamed  Chancroid. —  While  every  chancroid  is  more  or 
less  irritated  by  its  own  scci'clions  and  contaminated  by  ordinary  pyo- 
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genie  microbes,  the  resulting  inflaiiunation  is  often  insignificant  unless 
dne  to  friction — e.  g.,  when  the  sore  is  on  the  edge  of  a  long  prepuce 
and  subject  to  friction  by  the  patient's  clothes,  or  unless  there  is  phi- 
mosis. 

The  chancroid  at  the  preputial  orifice  is  usually  an  interminable 
while  getting  well.  The  friction  of  shirt  and  drawers,  or  even  the  rub- 
bing of  the  softest  dressing,  so  irritates  the  sore  that,  though  it  may 
lose  all  its  chancroidal  characteristics  and  become  a  simple,  sluggish 
abrasion,  it  lingers  on  week  after  week,  taxing  to  the  utmost  the  victim's 
patience  and  the  physician's  skill. 

Chancroid  underneath  a  long  prepuce,  however  loose,  usually  ex- 
cites so  acute  a  cellulitis  in  the  connective  tissue  of  the  foreskin  as  to 
cause  infiamrnatory  phimosis.  This  retains  the  secretions  of  the  chan- 
croid, which,  bathed  in  this  irritating  pus  and  protected  from  effective 
treatment,  promptly  invades  both  glans  and  prepuce,  and  instead  of  heal- 
ing tends  rather  to  eat  its  way  through  the  glans  penis  into  the  urethra 
or  through  the  foreskin,  at  the  same  time  setting  up  an  intense  inflam- 
mation, which  may  terminate  in  abscess,  erysipelas,  or  gangrene.  If  the 
prepuce  is  retracted. in  a  desperate  effort  to  get  at  the  suppurating 
cavity,  pai'apliimosis  complicates  matters. 

Destruction  of  the  Frenum. — One  of  the  commonest  complica- 
tions of  chancroid  is  destruction  of  the  preputial  frenum.  Indeed,  the 
scar  of  this  lesion  may  in  after  years  prove  most  valuable  in  distinguish- 
ing chancroid  from  true  chancre. 

The  frenum  is  destroyed  in  the  following  manner :  a  chancroid  ap- 
pears in  the  sulcus  at  one  or  both  sides  of  the  frenum ;  as  it  enlarges  it 
eats  a  hole  in  the  frenum,  leaving  a  narrow  string,  which  soon  gives  way 
as  well. 

The  more  widespread  destruction  of  tissue  that  results  from  inflam- 
mation or  phagedena  requires  no  special  mention. 

Gangrene  and  Phagedena.— The  terrible  phagedena  which,  until 
the  era  of  antisepsis,  was  an  imminent  possibility  for  every  case  of 
chancroids,  has  almost  passed  into  oblivion  with  hosjiital  gangrene 
and  such  ancient  horrors.  One  can  no  longer  imagine  such  a  case 
as  Ricord  treated  for  several  years,  and  which,  commencing  as  a 
chancroidal  bubo  fourteen  years  before,  was  still  an  open  ulcer  at  the 
knee. 

On  the  other  hand,  gangrene  foudroyante  is  still  occasionally  en- 
countered as  the  complication  of  stricture,  or  of  chancroid.  Thus  Mar- 
tin ^  relates  and  depicts  the  case  of  a  man  who  lost  two  thirds  of  his 
penis  by  gangrene  in  thirty-six  liours.  Happily,  such  cases  are  now 
extremely  rare. 

>  Morrow's  "System,"  p.  875. 
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Lymphangitis. — Acute  inflammation  of  the  l^Tnphatics  running 
along  the  dorsum  and  sides  of  the  j^enis  toward  the  inguinal  glands  is  a 
rare  ('omjilication.     Suppuration  therein  is  much  rarer. 

Inguinal  Adenitis. — Chancroid  of  the  genitals  causes  inguinal 
adenitis  or  bul)0.  This  complication  occurs  about  once  in  every  three 
cases.  The  bubo  when  bilateral  is  usually  more  severe  on  the  side  upon 
which  the  sore  lies;  but,  on  account  of  an  abnormal  lymphatic  supply, 
the  glands  in  the  0])jx)site  groin  may  be  the  more  inflamed.  This  is  the 
so-called  "  crossed  bubo." 

The  chancroidal  bubo  follows  one  of  three  clinical  types : 

It  may  be  a  simple  inflammatory  adenitis,  the  glands  becoming 
large  and  quite  tender,  so  remaining  for  a  week  or  more,  and  then 
slowly  resolving. 

It  may  go  on  to  periadenitis.  The  glands  become  matted  together 
in  irregular,  tender  masses  adherent  to  the  skin  and  to  the  subjacent 
tissues.  When  the  inflammation  reaches  this  stage  it  often  terminates 
by  suppuration ;  and  when  the  abscess  is  incised  or  breaks,  it  heals  in  a 
way  no  different  from  suppurations  elsewhere. 

Finally,  the  inflammation  may  go  through  the  same  stages  of 
adenitis,  periadenitis,  and  suppuration ;  but  when  opened  it  forms  an 
ulcer  which  soon  assumes  the  aspect  of  a  chancroid,  the  pus  from  which 
is  autoinoculable.     This  is  the  so-called  virulent  bubo. 

The  obvious  explanation  of  these  variations  in  virulence  is  that  the 
milder  forms  of  bubo  are  due  to  the  absorption  of  pyogenic  microbes,  and 
that  virulent  bubo  is  due  to  the  absorption  of  the  specific  bacillus. 
But  it  has  frequently  been  observed  that,  whereas  the  pus  obtained  from 
buboes  at  the  moment  of  incision  is  very  rarely  chancroidal,  it  becomes 
so  a  few  days  afterwards.^  Hence,  it  has  been  supposed  that  such 
buboes  are  infected  secondarily  with  the  chancroidal  bacillus. 

Recent  bacteriological  investigations  have  upset  this  theory.  Tomas- 
czewski  ^  found  that,  although  the  microscope  showed  nothing  in  the  pus 
from  a  freshly  incised  chancroidal  bubo,  culture  on  blood  agar  revealed 
streptobacilli  of  very  slight  virulence,  while  in  older  lesions  the  same 
bacteria  were  found  with  renewed  virulence. 

Xow  it  has  long  been  known  that  chancroidal  pus,  although  it  Avould 
remain  virulent  for  many  weeks  if  kept  in  a  sealed  tube,  promptly  lost 
its  virulence  when  heated  to  a  temperature  of  105°  F,  It  is,  therefore, 
to  be  inferred  that  both  "  simple  "  and  "  virulent "  buboes  are  due  to 

'  Thus  Dubreuilh  (Jour,  de  m/d.  de  Bordeaux,  1893,  vol.  xxiii,  p.  573)  has  reported  an 
epidemic  of  chancroids  producing  136  buboes.  Of  these,  27  did  not  suppurate;  43  were 
incised,  the  pus  was  sterile  to  culture  and  they  healed  rapidly;  51  became  virulent, 
though  sterile  when  incised;  only  '.i  were  virulent  at  the  time  of  incision;  and  12,  which 
were  open  on  admission  to  the  hospital,  were  all  virulent. 

'  Arch./.  Derm,  u.  Syph.,  1904,  vol.  Ixxi,  p.  H. 
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infection  by  the  streptobacillus,  but  that  tlie  heat  engendered  in  the  in- 
flamed gland  is  sufficient  to  recluce  its  virulence  sometimes  to  the  point 
of  rendering  it  temporarily  innocuous ;  so  that  it  only  requires  a  few 
days  of  cooling  oif,  as  it  were,  in  the  open  ulceration  to  regain  its  prim- 
itive vigor. 

DIAGNOSIS 

The  diagnosis  of  chancroid  may  be  made  l)y  the  microscope  (which 
gives  no  negative  assurance),  by  culture  on  l)lo()d  agar,  by  the  ancient 
and  very  trustworthy  method  of  autoinoculation,  or  by  confrontation 
(examination  of  the  person  from  whom  the  sore  was  contracted). 

To  jierform  aidoinoculalion,  cleanse  a  spot  on  the  outer  side  of  the 
patient's  thigh  with  alcohol  ;•  then  with  a  clean  bistoury  or  pin  wipe  a 
little  pus  from  the  suspected  sore ;  twirl  the  point  of  the  instrument  into 
the  skin  at  the  point  to  be  inoculated  just  deep  enough  to  draw  the  most 
minute  drop  of  blood,  smear  the  spot  well  with  the  virus,  and  clap  on  a 
vaccination  shield.  A  "  take  "  is  announced  by  the  appearance  of  a 
typical  chancroid  on  the  third  day.  This  should  promptly  be  destroyed 
by  cauterization  (see  below). 

The  mere  appearance  of  a  pustule  or  an  ulcer  after  inoculation 
proves  nothing.  It  must  be  chancroidal  in  type  to  be  considered  trust- 
worthy evidence.  If,  after  inocidation,  there  is  still  some  doubt  of  the 
nature  of  the  "  take,"  its  secretions  may  be  examined  for  the  Ducrey 
haciUus  irith  better  prospect  of  success  than  in  the  original  sore,  or  the 
diagnosis  may  be  confirmed  by  hetero-inoculation  (inoculation  of  an- 
other person).     Gangrenous  chancroid  is  said  not  to  be  inoculable. 

Generally  speaking,  however,  no  test  is  required  to  establish  the 
diagnosis  of  chancroid.  The  multiple,  virulent  sloughing  ulcers,  spread- 
ins:  bv  contact  inoculation,  the  characteristic  bubo,  and  the  history  of 
very  recent  exposure  form  a  typical  clinical  picture.  Inflamed  herpes  or 
simple  ulcer  may,  hoAvever,  very  closely  simulate  beginning  chancroid. 
Moreover,  the  chancroid  may  originate  in  the  orifice  of  a  sebaceous 
gland  of  the  scrotum  or  penis  (follicular  chancroid),  and  so  be  mis- 
taken at  first  for  a  small  boil  or  an  acne  pustule.  Bullous  and  ecthyma- 
tous  forms  of  chancroid  are  extremely  rare. 

But  the  really  important  jjoint  in  the  diagnosis  of  chancroid  is  its 
differentiation  from  true  syphilitic  chancre.  The  details  of  this  differ- 
entiation are  considered  elsewhere  (p.  710)  ;  but  it  is  not  amiss  to  re- 
peat once  again  that  no  matter  hoiv  sure  you  may  be  thai  a  given  sore  is 
a  chancroid,  you  caunot  theretjy  niah'  a  negative  diagnosis  of  syphilis; 
for  the  same  coitus  that  transmit lc<l  the  chancroid  may  have  transmitted 
sy])liilis,  the  chancre  of  which  might  not  develop  until  after  the  chan- 
croid was  cured,  or  might  develoji  on  the  chancroid,  and  so  be  insignifi- 
cant as  to  escaj3e  the  most  careful  scrutiny. 
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TREATMENT 


Abortive  Treatment — Any  chancroid  not  more  than  three  days  old 
may  be  cured  by  adequate  cauterization.  Chancroids  from  three  to 
seven  days  old  may  often  be  thus  aborted ;  but  if  the  sore  is  more  than  a 
week  old  success  is  so  rare  that  cauterization  should  not  be  employed ; 
for,  if  it  fails,  it  leaves  the  sore  larger  than  ever. 

It  is  an  absolute  condition  to  success  that  every  sore  be  cauterized; 
not  only  those  sores  that  have  already  developed,  but  also  those  that  are 
only  just  beginning  as  minute  pustules,  or  ulcers,  but  which,  however 
small,  can  recontaminate  their  larger  brethren,  however  well  these  be 
cauterized.  Hence^  nothing  more  futile  could  be  imagined  than  cau- 
terization of  sores  on  the  outside  of  the  frenum  so  long  as  an  inflam- 
matory phimosis  prevents  access  to  those  within  the  preputial  cavity,  or 
cauterization  of  balanitic  chancroids  in  the  presence  of  inaccessible  ure- 
thral sores. 

The  simplest  metliod  of  caLiterization  is  the  following: 

1.  Wash  the  ulcer  and  surrounding  region  with  j)eroxid  of  hydro- 
gen and  water,  equal  parts ;  then  dry. 

2.  Anoint  the  immediate  neighborhood  of  the  ulcer  with  vaselin  to 
keep  it  from  contact  with  the  acids  (not  absolutely  essential). 

3.  Cut  several  narrow  strips  of  blotting  paper.  With  one  of  these 
dry  the  surface  of  the  ulcer. 

4.  Dip  the  pointed  end  of  a  glass  rod  into  pure  carbolic  acid  and 
apply  it  over  the  ulcerated  surface.  If  there  is  any  excess  of  acid  run- 
ning over  the  edge  of  the  sore,  quickly  catch  this  with  one  of  the  strips 
of  blotting  paper.  If  there  are  several  sores,  carbolize  them  all  before 
proceeding  further. 

The  object  of  this  step  is  not  cauterization,  hut  anesthesia.  Carbolic 
acid  will  not  destroy  the  bacteria  in  the  tissues,  but  will,  after  the  first 
sting,  anesthetize  the  sore.  If  the  patient  is  extremely  sensitive  and 
nervous,  a  10-per-cent  cocain  solution  may  be  used  instead  of  the  car- 
bolic acid.     Its  action  is  no  more  effective. 

5.  After  the  whole  surface  of  the  ulcer  has  been  fully  whitened  by 
the  carbolic  acid,  dry  again  with  blotting  paper  and  apply,  very  cau- 
tiously, with  another  glass  rod  pure  nitric  acid.^  -^PP^J  this  in  droplets 
until  the  whole  surface  is  stained  j^ellow  or  brown. 

6.  Wash  again  with  peroxid  and  water  and  cover  with  calomel  or 
nosophen. 

Iodoform  is  by  far  the  best  dressing  for  chancroid,  but  its  odor  and 
reputation  are  prohibitive. 

'  The  actual  cautery  is  preferred  by  some,  but  is  too  terrifying  a  sight  for  most 

patients. 
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If  tlic  Hrst  caiitci-izalidii  fails,  it  i.s  futile  to  r(']ieat  it. 

Palliative  Treatment. — Since  every  uncomplicated  chancroid  tends  to 
get  well  spontaneously,  it  may  be  treated  expectantly,  if  cauterization 
is  prohibited  by  the  age  of  the  lesion  or  the  refusal  of  the  patient. 

The  lesion  must  be  kept  mechanically  clean  and  covered  with  some 
antisejitic.  To  do  this,  wasli  twice  a  day  with  peroxid  and  water  and 
dust  with  calomel  ^.  (iodoform  is  still  the  best,  but  the  most  impossible 
application,  and  nosophen  is  the  only  one  of  its  many  "  sul)stitutes  " 
that  has  given  me  any  satisfaction).  Never  put  grease  on  a  chancroid. 
An  occasional  application  of  silver-stick  or  of  pure  carbolic  acid  stimu- 
lates the  granulations.  This  minor  cauterization  should  be  repeated 
twice  a  w^eek. 

If  the  chancroid  lies  within  the  preputial  cavity,  cover  it  solely  with 
the  powder.  If  it  lies  outside,  protect  it  from  friction  by  a  large  pad 
of  cotton  held  in  place  by  a  bandage  or  a  bag. 

Preveiition  of  Bubo. — Warn  the  patient  to  avoid  all  violent  exer- 
cise, and  to  walk  about  as  little  as  possible  in  the  hope  of  preventing 
suppurating  bubo.  Watch  the  groins  carefully,  and  with  the  first  sign 
of  periadenitis  (matting  together  of  the  glands)  clap  him  into  bed  with 
a  hot-water  bag  on  his  groin. 

Do  not,  under  any  circumstances,  paint  the  groin  with  iodin.  It 
does  no  good  and  irritates  the  skin;  so  that,  if  the  bubo  does  eventually 
suppurate  and  burst,  the  surrounding  skin  is  ready  for  inoculation. 

Treatment  of  Complications — CelluUtis  and  suppuralion  call  for  wet 
dressings,  rest  in  bed,  elevation  of  the  penis,  and  incision,  secundum 
ariein. 

Phimosis,  wdiether  congenital  or  inflammatory,  is  the  most  annoy- 
ing complication  of  chancroid.  A  chancroid  under  a  tight  foreskin, 
unless  it  can  be  aborted  l)y  early  cauterization,  demands  prompt  liberat- 
ing incision. 

After  the  chancroids  have  healed  a  secondary  circumcision  is  usu- 
ally required. 

If  the  patient  refuses  operation,  the  best  that  can  be  done  for  him  is 
to  inject  the  preputial  cavity  with  10-per-eent  argvrol  solutions  fre- 
quently— or,  better  still,  refuse  to  treat  him  at  all  ;  for  it  is  quite  im- 
possible to  foretell  what  complications  may  ensue,  and  no  physician  can 
afford,  even  occasionally,  to  be  responsible  for  a  pathological  amputa- 
tion of  the  glans  penis.    " 

Above  all  things,  do  not  pull  back  a  tight  prepuce.  The  para- 
phimosis w'hich  will  probably  result  is  not  easy  to  reduce,  and  is  the 
most  fertile  cause  of  gangrene. 

'  Many  efforts  have  been  made  to  diminish  the  virulence  of  the  bacteria  by  external 
applications  of  heat  l)ut  without  any  great  success. 
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Phagedena  demands  general  anesthesia  and  extensive  cauterization 
of  every  recess  witli  the  actual  cautery,  followed  by  wet  dressings  and 
iodoform.     Do  not  fear  to  cauterize  too  much. 

Delayed  healing  is  the  commonest  and  most  annoying  complication 
of  chancroid  outside  the  preputial  cavity.  To  encourage  healing,  pro- 
tect the  sore  with  a  voluminous  dressing  of  cotton,  and  cauterize  it  once 
a  week  with  nitrate  of  silver,  applying  in  the  meanwhile  some  stimulat- 
ing lotion,  such  as  red  or  black  wash,  or  boric-acid  ointment. 

Partial  erosion  of  the  frenum  forms  a  pocket  which  is  very  hard  to 
clean.  Tie  a  thread  tightly  around  the  remaining  band,  and  it  will  cut 
through  within  forty-eight  hours. 

Suppurating  huTjo  should  be  drained  by  very  small  incisions,  almost 
punctures,  multiple  if  need  be,  followed  by  injection  of  a  10-per-cent 
iodoform-in-vaselin  ointment.  Then  apply  wet  dressings  (or  iodo- 
form) topped  by  a  hot-water  bag.  This  injection  is  repeated  every  third 
day  until  the  purulent  discharge  ceases.  It  almost  invariably  prevents 
chancroidal  ulceration.  If  after  several  weeks  the  indurated  masses  of 
periadenitis  show  no  tendency  to  decline  they  must  be  excised.  (They 
will  probably  be  found  tubercular.)  Usually  the  mass  softens  imme- 
diately and  leaves  a  large  chancroidal  ulcer.  The  treatment  of  this  is 
detailed  above. 


CHAPTER   LXVII 
THE  INITIAL  LESION  OF  SYPHILIS 

The  initial  lesion  (primary  lesion)  of  syphilis  consists  of  the 
chancre  and  tJie  adjacent  adenitis.  It  must  not  be  forgotten  that  the  in- 
flamed lymph  nodes  form  as  essential  and  characteristic  a  part  of  the 
initial  lesion  as  does  the  chancre  itself. 

THE    CHANCRE 

Synonyms. — Hard  chancre,  Hnnterian  chancre,  indnrated  chancre, 
syphilitic  chancre,  primary  sore. 

Description. — The  chancre  is  an  eroded  or  ulcerated,  painless  neo- 
plasm, arising  at  the  site  of  syphilitic  inoculation. 

The  chancre  is  primarily  a  neoplasm.  By  bearing  this  in  mind  wo 
distingaiish  it  instinctively  from  chancroid,  which  is  primarily  an  ulcer. 
The  one  is  a  lump,  the  other  a  hole. 

This  neoplasm  is  commonly  called  the  induration.  This  induration 
may  be  very  extensive ;  it  may  form  a  large  hard  lump,  projecting  mark- 
edly above  the  surrounding  tissues  and  having  a  diameter  of  perhaps  an 
inch.  But  usually  (in  eight  cases  out  of  ten)  it  is  small — one  miglit 
almost  say  minute — and  instead  of  projecting  above  the  integument  it 
is  embedded  in  it.  Thus,  it  may  be  felt  rather  than  seen,  and  in  ap- 
pearance is  ratlicr  insignificant  than  impressive. 

The  surface  of  this  insignificant  neoplasm  is  almost  always  eroded 
and  moist,  but  it  may  be  ulcerated,  or  it  may  be  covered  by  an  unbroken 
reddened  integument. 

Its  consistence  is  peculiarly  hard  and  elastic,  as  though  a  piece  of 
cardboard  were  embedded  in  the  integument.  To  appreciate  this  one 
must  pick  it  up  from  the  surrounding  tissues  and  palpate  it  from  side 
to  side. 

Pathology. — The  chancre  has  the  general  characteristics  of  syphi- 
loma. So  brilliant  a  pathologist  as  Virchow  said  "  chancre  is  but  a 
gummatous  ulcer."  Accordingly,  we  find  in  a  connective-tissue  frame- 
work a  mass  of  plasma  cells,  leukocytes,  deformed  epithelial  cells — all 
the  elements  of  an  acute  localized  exudative  inflammation.     The  vessels, 
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especially  ilie  arteries,  are  iniiltrated,  irre<>iilarly  thickened,  and  oc- 
cluded. The  surface  of  growth  is  uiore  or  less  neurotic,  whence  the 
erosion  or  ulceration.     Proper  staining  shows  an  occasional  spirocheta 

in  the  substance  of  the  chancre. 

This  inflammation  diminishes 
insensibly  toward  the  border  of  the 
induration  and  extends  into  the 
surrounding  tissue  far  beyond  the 
apparent  limits  of  the  growth.  The 
infiltrations  in  the  vessel  walls,  in 
particular,  extend  beyond  the  pal- 
pable seat  of  the  disease.  Yet  the 
depth  of  the  chancre  is  almost  nil. 
It  occupies  chiefly  the  epidermal 
layer  of  the  skin,  encroaching  but 
little  on  the  true  derma  and  the 
subjacent  tissue   (Fig.  135). 

Multiple    Chancres The   most 

striking  characteristic  of  chancre  is 
its  insignificance ;  next  in  order  of 
importance  is  its  uniqueness.  Yet 
too  much  stress  may  be  laid  upon 
this.  The  chancre  is  usually  single, 
to  be  sure,  yet  Papagaey,^  who  collected  14,004  reported  cases,  found 
that  in  from  25  per  cent  to  33  per  cent  the  chancres  were  multiple.  This 
confirms  other  Continental  statistics;  yet  multiple  chancres  are  cer- 
tainly much  fewer  in  my  practice.  My  records  show  only  56  among 
549  cases  examined — i.  e.,  1  in  10.^ 

But  whether  1  in  10  or  1  in  3,  the  multiple  chancre  must  be 
counted  with,  and  it  is  a  grave  clinical  error  to  insist  on  the  uniqueness 
of  chancre  as  a  diagnostic  factor. 

The  number  of  multiple  chancres  is  2  in  78  per  cent  of  cases  (Pa- 
pagaey).  My  father  has  recorded  1  case  of  11  and  1  of  12  chancres 
(4  on  the  left  breast,  8  on  the  right).  Fournier  has  seen  a  patient  with 
23  (7  on  the  left  breast,  10  on  the  right). 

The  location  of  multiple  chancres  is  almost  exclusively  genital. 
Only  2  per  cent  of  extragenital  chancres  are  multiple  (Fournier). 
Chancres  of  the  breast  are  quite  frequently  multiple. 

The  existence  of  multiple  chancres  briugs  up  the  question,  When 
does  syphilitic  immunity  begin  ?     Is  reinoculation  possible  ? 


Fig.  135. — Large  Ulcerated  Hunterian 
Chancre.     (Kaposi.) 


'  La  syphilis,  1906,  vol.  iv,  p.  04. 

'  Other  American  authors  agree  that  multiple  chancres  are  relatively  infrequent 
with  us. 
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Altlioiioli  ill  many  instaiu'(\s  Ihc  several  inoculations  are  in<lul)ilal)ly 
sinmltaiieous,  in  others  lliev  (loiil)tlcss  succeed  one  another,  perhaps 
after  an  interval  of  several  days.  Indeed,  (^ueyrat  ^  has  apparently 
proven  that  it  is  sometimes  possilAe  to  aidoitioeulate  chancre  if  the  in- 
oculation is  performed  before  the  lesion  is  ten  days  old,  and  experi- 
mental inocnlation  bears  this  out. 

Yet,  whether  this  be  jiroven  or  not,  clinically  sjjcakinc;,  chancre  is 
not  autoiiioculalile.  When  the  sore  a])])ears  the  wholes  man  is  poisoned 
and  cannot  he  rcMiifected. 

Types  of  Chancre. — The  three  chief  types  of  chancre  are : 

1.  The  eroded  chancre. 

2.  The  nlcerated  chancre, 

3.  The  indurated  papnle. 

The  Eroded  Chancre. — From  CO  to  SO  per  cent  of  chancres  assume 
this  fcjrm.  It  is  most  characteristically  exemplified  by  chancres  within 
the  preputial  cavity. 

The  induration  is  rounded,  circumscribed,  and  thin,  sometimes  so 
thin  as  to  be  scarcely  perceptible  except  to  the  most  delicate  touch 
(parchment  chancre). 

Its  color  is  usually  a  dark,  vinous,  or  "raw-meat"  red.  Rarely  it 
is  of  a  dusty  gray  color  (the  color  of  lard).  It  may  be  covered  witb 
little  petechiic. 

Its  surface  is  usually  flat.  It  may  be  a  little  elevated  above  the  sur- 
rounding integument,  or  a  tritle  sunken  below  it,  or  surrounded  by  a 
slightly  elevated  ring  of  induration. 

llie  eroded  surface  is  smooth  and  polished.  It  emits  a  slight  sero- 
purulent  discharge.  It  may  be  covered  by  a  crust  or  a  false  membrane 
(from  infection  by  skin  cocci). 

Tlie  Ulcerated  Chancre. — This  is  the  type  of  chancre  described  by 
Hunter,  and  to  it  the  title  "  Ilunterian  chancre  "  is,  therefore,  pecul- 
iarly a])])licable.     It  is  far  less  common  than  the  eroded  chancre. 

It  has  a  relatively  large  indurated  base  topped  by  a  distinct  ulcer. 
The  ulcer  is  due  to  extensive  necrosis,  and  the  necrosis  is  proportional 
to  the  interference  with  circulation;  thus  the  thinner  induration  forms 
an  eroded  chancre,  while  the  more  nodular  mass  ulcerates.  Exce])tion- 
ally,  and  doubtless  on  account  of  some  unusual  surface  infection,  the 
j)arcliment  chancre  ulcerates  deeply. 

The  ulcer  extends  into  the  true  derma.  Its  edges  are  sloping  (not 
undermined)  and  give  the  sore  a  sort  of  funnel  shape;  the  base  is  gran- 
ulating and  may  be  covered  by  a  false  membrane;  the  discharge  is  slight 
and  sero-sanguinolent. 

The  clinical  picture  of  ulcerated  chancre  is  that  of  a  neoplasm  eaten 

*  Bull,  de  la  soc.  Franc,  de  derm,  et  de  syph.,  1906,  vol.  xvii,  p.  66. 
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out  by  an  ulcer,  not  that  of  an  ulcer  surrounded  by  an  inflammatory  ring. 
The  neoplasm  may  be  embedded  within  the  skin ;  but  pick  it  up,  and 
you  will  realize  that  it  is  a  distinct  lump  with  an  ulcer  in  the  center. 

The  Indurated  Papule. — This  is  the  rarest  type  of  chancre.  It 
occurs  usually  in  situations  where  the  integument  is  so  dense  and  thick 
as  to  prevent  very  extensive  development  of  the  neoplasm.  The  indura- 
tion consequently  remains  a  small,  dark-red,  flat  papule.  As  it  begins 
to  heal  the  surface  becomes  scaly. 

Exceptional  Varieties. — The  induration  may  be  so  slight  as  to  be 
clinically  imiDcrceptible.  Fournier  noted  this  absence  of  induration 
1  times  in  300  cases. 

As  a  result  the  lesion  apjDears  to  be  either: 

1.  A  superficial  herpetiform  ulceration  or  group  of  ulcerations  (her- 
petiform  chancre),  or 

2.  A  grayish  or  silver-white  spot  of  thickened  epithelium.  This  is 
seen  only  on  the  glans  penis. 

Both  these  types  are  extremely  rare. 

On  the  other  hand,  the  induration  may  be  very  extensive,  and  ex- 
tend far  beyond  the  ulceration.  Its  characteristics  remain  the  same  as 
those  of  the  usual  smaller  varieties. 

Complications  of  Chancre. — The  chief  complications  of  chancre  are : 

1.  Lymphangitis  and  edema. 

2.  Chancroid  (mixed  sore). 

3.  Simple  inflammation. 

4.  Phagedena  (gangrene). 

5.  Transformation  into  a  mucous  papule. 

6.  Vegetations. 

Lymphangitis. — The  lymphangitis  of  chancre  is  by  no  means  con- 
stant. Corded  lymphatics,  running  from  the  chancre  to  the  adjacent 
glands  (e.  g.,  along  the  dorsum  of  the  penis),  are  not  often  seen. 

But  in  certain  localities,  such  as  the  prepuce  and  the  labia  majora, 
a  great  mass  of  lymphatic  induration  may  surround  the  chancre,  or 
small  similar  masses  may  lie  adjacent.  Such  a  complication  obstructs 
the  lymphatic  flow  and  causes  considerable  edema.  It  is  sometimes 
spoken  of  as  indurative  edema. 

''  Mixed, "  Sore. — As  chancroid  itself  is  rare  among  the  upper 
classes,  so  is  the  mixed  sore,  the  combination  of  chancroid  and  chancre. 
Among  the  chancres  seen  in  the  dispensary,  however,  fully  one  third 
are  "  mixed  sores."  A  person  may  be  infected  with  sy]ihilis  and  with 
chancroid  at  the  same  time.  In  such  a  case  the  chancroid  develo]is  first, 
and  a  few  weeks  later  becomes  chancrous. 

On  the  other  hand,  infection  with  chancroid  may  occur  in  the  true 
chancre  by  subsequent  inoculation. 

Hence  the  possible  combinations  of  chancre  and  chancroid  arc  three: 
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1.  The  chancroid  may  appear,  flourish,  and  l)e  cured,  and  from  its 
remains  the  chancre  may  arise. 

2.  The  chancroid  may  overhip  and  overshadow  the  chancre,  so  that 
the  latter  is  suspected  only  IVom  the  induration  remaining  after  the 
sore  heals,  or  proven  by  the  ai)pearance  of  secondary  syphilitic  lesions. 

P).   A  true  chancre  may  become  chancroidal. 

Of  the  three  types,  the  second  is  the  one  coiiiiiKudy  observed.  The 
presence  of  chancre  is  not  even  susjiected  until  tlic  cliaucroid  in  healing' 
begins  to  take  on  a  sus])icious  hardness,  or  until  a  roseola  breaks  out  all 
over  the  jjatient.  While  the  palient  has  an  active  chancroid,  therefore, 
one  can  never  assure  him  he  has  not  true  chancre. 

Infiamecl  Chancre. — The  friction  of  clothes,  or  any  other  form  of 
trauma,  may  so  irritate  the  chancre  that  it  becomes  acutely  inflamed ; 
yet  this  is  unusual.  As  a  rule,  the  pyogenic  microb(!S  have  no  eifect 
upon  chancre  beyond  encouraging  ulceration. 

Gangrenous  and  Phacjedenic  Chancre. — The  obstruction  to  circula- 
tion in  the  indurated  base  of  a  chancre  is  habitually  sufficient  to  excite 
desquamation  and  exudation  from  its  surface.  Exceptionally,  it  is  so 
marked  as  to  cause  gangrene  of  the  dermis.  Such  a  complication  is  of 
no  great  importance. 

Phagedena  is  far  rarer.  Indeed,  the  occurrence  of  phagedena  is 
presumptive  evidence  that  the  sore  is  not  chancre.  It  is  probably  gumma 
or  chancroid. 

Transformation  into  a  Mucous  Papule. — Chancre  upon  the  mucous 
membrane  or  between  moist  folds  of  skin  may,  at  the  time  of  the  first, 
general,  secondary  outbreak,  become  a  tyincal  mucous  pajnde.  The  fact 
requires  no  further  comment. 

Vegetations. — Soft  warts  may  surround  the  chancre.  Their  pres- 
ence is  accidental,  and  can  scarcely  be  called  a  complication. 

Duration — The  chancre  usually  lasts  four  to  six  weeks,  though  some 
trace  of  induration  may  remain  many  months. 

Reinduration  of  the  chancre,  which  simply  means  recurrence  of 
syphilitic  inflammation  (secondary  or  tertiary)  in  a  chancre  partially 
or  wholly  cicatrized,  may  prolong  its  duration  indefinitely. 

Fournier  relates  that  he  has  seen  a  chancre  run  its  whole  course  in 
two  weeks.  This  must  be  about  the  minimum.  Yet  patients  will  often 
say  that  their  chancres  only  lasted  a  few  days,  for  they  are  careless 
observers.  I'heir  testimony  merely  bears  witness  to  the  clinical  in- 
significance and  yiainlessness  of  this  lesion  so  fraught  with  grave  con- 
sequences. 

Diagnosis. —  (See  p.  719.) 

Treatment. — If  the  chancre  is  not  ulcerated  a  daily  wash  with  warm 
water,  protection  from  friction  of  the  clothes,  and  the  application  of  any 
simple  dusting  powder  is  all  the  treatment  it  needs. 
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If  ulcerated,  l)liU'k  wash  (lotion  nigra)  is  llie  eustoniary  application, 
and  1  know  none  better. 

THE    ADENITIS    OF    CHANCRE 

Syphilitic  inflammation  of  the  group  of  lymph  nodes  adjacent  to  the 
chancre  is  part  of  the  initial  lesion.  It  is  as  constant  and  typical  as 
the  chancre  itself.  Indeed,  Fournier  failed  to  find  it  only  thrice  in 
5,000  cases. 

Inguinal  adenitis  may  be  bilateral  or  unilateral ;  if  the  latter,  it  is 
usually  on  the  side  corresponding  to  the  chancre.  Exceptionally  the 
lymphatics  so  anastomose  that  the  adenitis  is  on  the  opposite  side 
(crossed  bubo).     As  a  rule,  however,  both  sides  are  affected. 

Symptoms. — The  adenitis  (bubo)  appears  in  the  second  week  after 
the  appearance  of  the  chancre,  usually  on  or  about  the  tenth  day.  It 
reaches  maturity  in  two  or  three  days,  and  presents  the  following  char- 
acteristics: multiplicity,  moderate  size,  absence  of  periadenitis  and  of 
all  acute  inflammation,  hardness,  slow  resolution. 

MuUiplicUy. — There  is  always  a  group  of  nodes  involved;  indeed, 
inguinal  adenitis  usually  shows  involvement  of  a  group  in  each  gToin, 
but  the  one  rather  more  enlarged  than  the  other. 

This  group,  or  pleiad,  as  Ricord  appropriately  termed  it,  is  made  up 
of  one  (rarely  more)  large  node  surrounded,  by  a  group  of  lesser  ones 
(clinically  the  large  node  often  predominates  the  scene,  the  lesser  ones 
being  scarcely  discernible). 

Size. — The  larger  node  scarcely  attains  the  size  of  a  cherry  and  may 
be  much  smaller ;  the  lesser  ones  are  the  size  of  peas. 

Absence  of  Inflammation. — Unless  there  is  mixed  infection  the  nodes 
are  neither  painful  nor  tender.  They  are  freely  movable  beneath  the 
skin,  upon  the  subjacent  parts,  and  upon  one  another.^  The  skin  over 
them  is  not  discolored ;  they  do  not  suppurate.  This  complete  absence 
of  periadenitis  is  one  of  their  most  striking  characteristics. 

Hardness. — "  The  hardness  of  the  nodes  is  the  hardness  of  the 
chancre  "  ;  such  is  the  routine  statement.  The  clinical  facts  do  not  quite 
bear  it  out.  Though  the  nodes  may  be  as  hard  as  the  chancre,  and  when 
so  are  typical,  in  the  larger  number  of  cases  they  are  distinctly  more 
elastic. 

Sloiu  Besolution. — The  great  virtue  of  syphilitic  bubo  is  that  it 
persists  many  weeks  after  the  chancre  has  disappeared  and  may  lead  to 
the  discovery  of  the  scar  of  a  healed  chancre.  It  usually  persists  three 
months. 

Unusual    Varieties The    bubo    may    be    abnormal,    inflamed,    or 

"  mixed." 

'  Unless  they  are  greatly  inflamed,  in  whicli  case  they  adhere  tightly  to  one  another. 
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Ahnormal  Bubo. — Excoptionally  the  huho  consists  of  a  single  very 
large  gland,  ot-  the  large  glantl  is  altogether  lacking. 

In/I(ini('({  Bubo. — Inflamed  bubo  is  much  more  connnon  than  in- 
llamed  chancre.  The  pyogenic  bacteria  nuiltiply  upon  the  chancre  and 
from  it  enter  the  lymph  current,  yet  may  not  cause  much  local  irrita- 
tion. 1'he  common  clinical  causes  of  inflamed  bubo  arc  genital  tilth 
and  cohabitation. 

The  bubo  of  labial  or  buccal  chancre  is  habitually  a  large,  tender, 
inflamed  nuiss. 

"Mixed"  7) //(Oo.— Syphilitic  adenitis  may  be  complicated  by  chan- 
croid or  by  tulxM'culosis. 

Chancroid  and  chancre  combine  to  make  a  "  mixed  "  sore  and  a 
'"  mixed  "  bubo.  In  both  instances  the  characteristics  of  the  chancroid 
lesion  overshadow  the  other. 

Tuberculo-sy])liilitic  nodes  I  have  never  seen.  They  are  said  to  as- 
sume the  tubercular  type. 

Diagnosis. — The  typical  group  of  one  large  uniuflamed  gland  sur- 
rounded by  a  lot  of  little  ones — all  of  them  hard,  insensitive,  and  not 
adherent — is  so  unmistakable  that  a  discussion,  of  its  differentiating 
characteristics  is  all  but  superfluous. 

Certain  varieties  of  herpes  or  balanitis  excite  a  bubo  quite  similar 
to  that  of  syphilis ;  but  the  exciting  lesion  is  so  dissimilar  that  a  mistake 
is  scarcely  possible. 

The  insensitive,  hard,  movable  nodes  of  syphilis  can  scarcely  be  con- 
fused with  the  inflamed,  tender,  adherent  nodes  of  chancroid;  though, 
as  we  have  already  said,  the  latter  may  conceal  the  former. 

The  bubo  is  readily  diagnosed  and  forms,  as  we  shall  see,  one  of  the 
most  important  means  of  diagnosing  chancre. 

Treatment — Neither  demanded  nor  available. 
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SYPHILITIC 
CHANCRE 

4.  Autoinoc- 
iilabilit)/.  —  Un- 
certaiii  and 
atypical. 


CHANCROID 

4.  Produces 
typical  c  h  a  n  - 
croid  on  third 
day.  From 
this  strepto- 
bacillus  may 
be  readily  ob- 
tained. 


No. 


4.  Produces 
a  cuniculus,  per- 
haps. 


GUMMA 

4.     No. 


5.  Commence- 
ment. —  Begins 
as  an  erosion 
or  a  p  a  p  u  1  e  , 
and  remains  an 
erosion  or  ul- 
cerates. 


5.  Begins  as 
a  pustule  or  ul- 
cer, and  invari- 
ably remains  as 
an  ulcer. 


5.  Begins  as 
a  group  of  ves- 
icles, rarely  as 
a  single  vesicle, 
and  becomes  an 
ulcer. 


.5.  Begins  as 
a  papule  ;  be- 
comes  ecthy- 
matous. 


5.  Begins  as 
a  tumor  which 
ulcerates 
later. 


6.  N  u  m  - 
her.  —  Usually 
unique  or  si- 
multaneously 
multiple ;  rare- 
ly multiple  b  y 
successive  a  u  - 
toinoculation; 
never  confluent. 


6.  Usually 
multiple,  both 
simultaneously 
and  by  succes- 
sive autoinoc- 
ulation;  often 
confluent. 


6.  Usually 
multiple;  si- 
multaneously 
and  by  succes- 
sive crops  o  f 
vesicles ;  some- 
times confluent. 


6.  Usually 
multiple  and 
scattered  over 
the  body.  Not 
confluent. 


6.  Usually 
single.  C  o  n  - 
fluent  if  mul- 
tiple. 


7.  Physiog- 
n  o  m  y  .  —  (a) 
Shape:  round, 
oval,  or  s  y  m  - 
metrically  i  r  - 
regular. 


7.  (a)  Shape: 
round,  oval,  or 
unsymmetrical- 
ly  irregular 
with  border  de- 
scribed by  seg- 
ments of  large 
circles. 


7.  (a)  Shape: 
irregularly 
rounded,  with 
borders  de- 
scrilied  by  seg- 
ments of  small 
circles  left  by 
the  confluent 
vesicles. 


7.  (a)  Shape: 
round  or  oval. 


7.  (o)  L  i  k  e 
chancre. 


{h)  Lesion  is 
habitually  flat, 
capped  by  ero- 
sion or  superfi- 
cial ulceration ; 
or  scooped  out; 
or  a  deep,  fun- 
nel-shaped u  1  - 
cer  with  sloping 
edges.  S  o  m  e  - 
times  the  pap- 
ule is  dry  and 
scaly. 


(6)  Always  a 
true  ulcer,  ex- 
cavated, h  o  1  - 
lowed  out. 


(ft)  Ulcer  usu- 
ally superficial; 
sometimes  i  n 
solitary  herpes 
there  is  but  one 
absolutely  cir- 
c  u  1  a  r  vesicle. 
There  are 
usually  neigh- 
boring groups 
of  vesicles  to 
clear  up  the 
diagnosis. 


(6)  Ulcera- 
tion slight. 
Ecthymatous. 


(6)    Like 
chancre. 
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(c)  E  d  s  e  s  : 
sloping  and  ad- 
herent, some- 
times promi- 
nently elevated. 


CHANCIIOID 

(c)  Edges: 
sharply  cut, 
abrupt,  often 
undermined. 


(r)  Edges 
sharp,  not  un- 
dermined. 


(c)  Edges 
like  herpes. 


(c)     Edges: 
like  chancre. 


(d)     Bottom:         (d)     Bottom:         {d)     Bottom:         (d)      Like         (d)    L  i  k  e 

smooth,  shin-     uneven,    warty,  even,   itiflam-     herpes.  chancre, 

ing.  irregular,    with-  matory. 

out  luster. 


(fi)  Color: 
somber,  dark- 
ish red,  gray, 
or  black;  some- 
times livid  and 
scaly,  occasion- 
ally scabbed. 


(e)  C  o  1  o  r  : 
yellow,  tawny, 
f  a  1  s  e  -  m  e  m  - 
branous-1  o  o  k  - 
ing ;  sometimes 
bright. 


(e)      Like 
chancre. 


(e)      L 
ecthyma. 


(c)    Like 
chancre. 


(/)  Secretion: 
slight,  s  e  r  o  - 
sanguinolent, 
unless  irritation 
provokes  sup- 
puration. 


(/)  Secretion: 
abundant  and 
purulent. 


(/)  Secretion : 
slight,  s  e  r  o  - 
purulent. 


(/)   Secretion : 
very  slight. 


(/)  L  i  k 
chancre. 


8.  Induration. 
■ — C  o  n  s  t  a  n  t, 
parchmentlike 
and  very  faint, 
or  cartilaginous 
and  extensive, 
term  i  nating 
abruptly,  not 
shading  off  into 
parts  around, 
movable  u  j)  o  n 
parts  beneath 
the  skin,  a  n  d 
not  adherent  to 
the  latter:  may 
disappear  in  a 
few  days,  usu- 
ally outlasts  the 
sore  and  may 
remain  for 
months. 


8.  Absent  in 
typical  cases. 
An  induration 
may  be  caused 
by  irritants  or 
b  y  inflamma- 
tion. It  is  i)og- 
gy,  not  elastic, 
shades  off  into 
surrounding  tis- 
sues, is  adher- 
ent to  parts 
around,  disap- 
pears promptly 
on  healing  of 
the  sore,  or  be- 
fore that  time. 


8.  Inflam- 
matory indura- 
tion, capable  of 
being  produced 
by  the  s  a  m  e 
causes  as  in 
chancroid,  and 
behaving  in  a 
precisely  simi- 
lar manner. 


8.     Same    as 
herpes. 


8.  Same  as 
chancre.  In- 
duration al- 
ways exten- 
sive. 


9.      Sensitive- 
ness.— Absent. 


9.  Painful 
and  sensitive. 


9.    Beginning 
heat. 


9.  Itch. 


9.  Absent. 
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SYPHILITIC 
CHANCRK 


CHANCROID 


10.   Duration.         10.   V  a  r  i  e  s         10.  Rarely         10.  Indefi- 
— At      least      a     from  a  few  days     more    than    ten     nite. 
fortnight.  to  many  weeks,     days. 


11.  Phage- 
dena. —  E  X  - 
tremely  rare. 


11.     Rare. 


11.     No. 


11.     No. 


10.  At  least 
a  fortnight. 
Usually  much 
longer. 

11.  Uncom- 
mon. 


12.  Lymphan-         12.       Inflam- 
gitis.  —  Syph-     matory. 
ilitic. 


12.     Same. 


12.     None. 


12.     None. 


13.  Lymphad-         1.3.    C  h  a  n  - 

enitis. — Syph-     croidal;    or    in- 

ilitic,    constant,     flammatory     in 

■  one  third  of  all 

cases. 


13.    Rare,  in- 
flammatory. 


13.     None. 


13.     None. 


The  final  test  is  the  advent  of  secondary  symptoms. 


CIIAPTKK    LXVTII 
THE  GENERAL  CHARACTERISTICS  OF  SYPHILIS 

Sypiiit.ts  (the  pox)  is  an  infectious  disease  caused  by  the  Sijin.clieta 
pallida.  It  is  acquired  by  contagion  or  by  heredity;  it  is  chrouic  in 
course,  indefinite  in  duration,  essentially  intermittent  in  character, 
manifesting-  itself  by  a  succession  of  lesions  which  may  involve  any  |)iii't 
of  the  body,  and  which  are  arbitrarily  classified  as  primary,  secondary, 
tertiary,  and  parasyphilitic' 

Syphilis  is  as  varied  in  character  as  it  is  widespread  in  distribution. 
'No  country  in  the  world,  no  organ  in  the  body  is  exempt  from  its  taint. 
It  shortens  more  lives  than  we  can  estimate,  and  its  ultimate  ravages 
are  not  yet  known. 

ACQUIRED    SYPHILIS 

The  general  characteristics  of  syphilis  are  best  studied  in  its  "  ac- 
quired "  form.  The  peculiarities  of  hereditary  syphilis  may  be  subse- 
quently discussed. 

The  disease  may  be  acquired  only  by  contact  witli  a  sy])liilitic  sore 
or  with  some  substance  upon  which  the  secretion  of  a  syphilitic  lesiou 
has  been  recently  deposited.  The  infection  does  not  travel  in  the  air, 
nor  do  rooms  occupied  by  syphilitics  become  infected.  Moreover,  the 
virus  is  ])ro1)al)ly  incapable  of  piercing  the  intact  integument. 

The  Primary  Lesion — Accpiired  syphilis  always  begins,  after  a  few 
W'eeks'  incubation,  with  an  eroded  papule  at  the  point  of  inocuhition. 
This  lesion  is  called  chancre,  and  is  accompanied  by  a  characteristic  in- 
flammation in  the  adjacent  lymph  glands.  This  chancre  and  adenitis 
constitute  the  primary  lesion. 

The  Secondary  lesions — A  few  weeks  later  the  secondary  lesions  ap- 
pear. These  consist  of  typical  exanthemata  upon  the  skin  and  mucous 
membranes,  acute  inflammations  of  certain  organs  (iritis,  periostitis, 
etc.),  and  evidences  of  general  infection.  The  toxemia  is  often  very 
light  and  generally  lasts  but  a  few  weeks,  while  the  localized  secondary 

*  The  classification  of  late  sclerotic  lesions  as  quaternary  has  been  suggested,  but 
is  not  generally  accepted. 
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le\sions  have  a  teiulcncy  to  relapse,  after  intervals  of  apparent  health,  for 
at  least  two  years.  These  localized  secondary  lesions  are  infectious, 
superficial,  and  benign  (i.  e.,  tending  to  spontaneous  cure,  and  gen- 
erally speaking,  not  destructive  of  tissue  nor  productive  of  a  perma- 
nent scar. 

The  Tertiary  Lesions — The  tertiary  lesions  of  syphilis  may  occur  at 
any  time  after  the  appearance  of  the  chancre.  They  may  relapse  after 
an  interval  of  years.  They  rarely  appear  until  after  the  first  outbreak 
of  secondary  lesions  has  spent  itself.  In  contrast  to  the  secondary 
lesions  they  are  clinically  not  infectious,  are  deep,  rather  than  super- 
ficial in  location  and  malignant  in  that  they  destroy  tissue  and  show 
little  or  no  tendency  to  spontaneous  cure.  Moreover,  they  bear  no 
special  affinity  to  the  skin,  but  impartially  attack  every  organ.  His- 
tologically the  tertiary  lesion  is  either  a  specific  syphilitic  granuloma 
(gumma)  or  a  diffuse  interstitial  sclerosis. 

The  Parasyphilides — Finally,  there  is  a  class  of  lesions,  partially 
syphilitic  in  character,  termed  by  Fournier  the  parasyphilides.  These 
lesions  occur  usually  in  persons  who  have  had  syphilis,  but  after  the 
other  syphilitic  lesions  have  ceased  to  appear.  Yet  they  also  occur  in 
persons  who  are  not  apparently  syphilitic ;  they  are  often  entirely  un- 
manageable by  mercury  and  iodids  (the  antisyphilitic  specifics)  and, 
even  when  occurring  in  syphilitics,  they  are  habitually  in  part  due  to 
other  causes. 

Thus  the  exact  nature  of  the  parasyphilides  is  not  clear.  Some  of 
them,  such  as  tabes,  are  almost  exclusively  due  to  syphilis ;  others,  such 
as  arterial  sclerosis,  are  far  from  being  exclusively  syphilitic ;  while  in 
all,  the  absence  of  lesions  pathologically  syphilitic  as  well  as  the 
resistance  to  antisyphilitic  treatment  render  a  decision  still  more 
doubtfid. 

Are  there  Periods  of  Syphilis? — The  above  classification  is  an  arbi- 
trary one.  The  primary  lesion  is  definite  and  immutable  (though  it 
may  be  overlooked),  but  beyond  this  all  is  variable.  Secondary  lesions 
may  be  so  mild  as  to  pass  unnoticed.  Tertiary  lesions  ina}'  never  occur, 
or  they  may  appear  before  the  secondary,  or  the  two  may  exist  side  by 
side  or,  more  confusing  still,  a  given  lesion  may  be  on  the  border  line, 
perhaps  secondary,  perhaps  tertiary ;  and  a  superficial  lesion,  apparently 
secondary  at  first,  may  later  develop  the  characteristics  of  tertiarisra. 
Moreover,  parasyphilitic  lesions  may  coexist  with  tertiary  manifesta- 
tions. 

Hence  there  is  no  such  thing  as  a  purely  secondary  or  tertiary  period 
of  the  disease.  Secondary  symptoms ;  yes.  Tertiary  s_^nnptoms ;  yes. 
Periods ;  no.  The  terms  secondary  and  tertiary  are  conventional  sym- 
bols to  express  the  quality  of  certain  symptoms.  It  is  utterly  misleading 
to  apply  them  to  periods  of  time  when  these  periods  so  overlap  as  to 
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produce  confusion  from  tlie  use  of  tcrin.s  wliosc  only  purpose  is  to  pre- 
vent confusion. 

Transmission  of  Syphilis 

Recent  experimental  investigations  upon  monkeys  liave  confirmed 
in  lari>e  measure  the  accepted  theories  of  sy])hililic  infection. 

We  have  learned  that  the  spirocheta  is  the  infectious  agent,  and  that 
infection  is  most  connnon  from  the  chancre  and  the  secondary  lesions. 
But,  inasmuch  as  rather  intimate  contact  with  the  secretions  of  a  syphi- 
litic lesion  is  essential  to  infection,  it  is  probable  that  of  the  secondary 
lesions  only  tlie  moist  papules  and  nlcers  are  clinically  infections.  Dry 
secondary  lesions,  as  well  as  all  tertiary  lesions,  do  not  transmit  the 
spirocheta  even  thongh  they  contain  it.     They  are  not  infections. 

There  has  always  been  (piestion,  however,  of  the  virulence  of  the 
secretions  of  the  sy])liilitic,  notably  his  semen,  and  also  of  the  virulence 
of  his  blood,  notably  in  reference  to  surgical  operations.  That  the 
secretions  may  be  virulent  is  proven  by  the  discovery  of  s])irocheta 
in  the  nares  (Levaditi),  on  the  conjnnctiva  (Bab),  in  the  epithe- 
linm  of  the  bowel  and  of  the  kidney  in  hereditary  syphilis,  while  a 
monkey  has  been  infected  by  the  apparently  normal  semen  of  a  syphi- 
litic man. 

AMiether  in  each  of  these  instances  some  minute  syphilitic  lesion  was 
present  and  accounted  for  the  exudation  of  spirochetal  is  a  purely  aca- 
demic (piestion.  The  clinical  fact  remains  that  the  overwhelming  in- 
fection of  severe  hereditary  syphilis  nniy  prodnce  an  infectionsness  of 
all  the  a])])ai-('ntly  iKiruud  secretions;  while  in  acquired  syphilis  the 
ap])arently  normal  semen  luay  be  infections. 

That  infection  fi'om  such  sources  must  be  rare,  however,  is  shown  by 
tlie  numerous  fai hires  of  inoculations  mad(>  with  mothers'  milk,  with 
urine,  with  semen,  etc. ;  and  the  danger  of  such  infection  is  probably 
extremely  small  unless  from  the  prolonged  contact  possible  in  seminal 
transmission. 

The  danger  of  infection  from  syphilitic  blood  is  even  slighter.  The 
spirochetfc  are  few  in  the  blood  and  are  ]iresent  only  in  the  most  fluid 
stage  of  the  disease.  The  real  danger  of  infection  with  syphilis  lies  in 
the  mncons  nicer  or  ])apule,  which  may  exist  nnsusyK'cted  and  even  iin- 
discoverable  about  the  mouth  or  genitals,  thongh  its  infectiousness  is 
undiminished  by  its  insignificant  size. 

Whether,  as  has  been  alleged,  a  clean  woman  may  act  as  an  inter- 
mediary host  and  convey  the  virus  from  a  syphilitic  partner  to  a  clean 
one,  and  yet  escape  infection  herself,  would  be  hard  to  prove,  thongh 
such  an  accident  is  eminently  possible.  Sexual  contact  with  a  person 
supposed  to  be  clean  is  surely  often  the  occasion  of  a  syphilitic  infec- 
tion; less  often  the  infection  is  extragenital  and  nonsexual. 
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Extragenital  and  Nonsexual  Infection 

Though  syphilis  occurs  in  all  lands  and  at  all  ages,  it  is  relatively 
much  more  common  in  some  countries  than  in  others.  Thus  in  some  of 
the  Balkan  states  and  in  certain  parts  of  Russia  and  Asia  Minor,  in 
many  tropical  countries,  and  in  certain  isolated  communities,  syphilis  is 
practically  endemic.  Everyone  has  the  disease,  and  it  is  transmitted 
fully  as  commonly  by  extragenital  as  by  genital  contact.  In  the  United 
States,  however,  the  disease,  though  universally  distributed,  probably 
affects  a  smaller  j)roportion  of  the  community  than  in  most  countries; 
and,  inasmuch  as  we  do  not  indulge  in  kissing  and  other  forms  of  per- 
sonal endearment  so  much  as  our  European  neighbors,  extragenital  in- 
fections are  relatively  uncommon  among  us. 

Among  some  2,200  syphilitic  men  I  find  but  70  instances  of  extra- 
genital chancre ;  while  among  207  syphilitic  women,  21  showed  or  gave 
history  of  extragenital  chancre.  This  proportion — about  3.5  ]3er  cent 
for  men  and  10  per  cent  for  women  ^ — confirms  the  accepted  belief  that 
women  are  more  often  innocently  contaminated  than  men,  while  the 
method  of  contamination  is  sufficiently  indicated  by  the  following  table, 
in  which  practically  all  chancres  of  lip,  tongue,  and  tonsil  were  due  to 
kissing,  while  almost  all  the  finger  chancres  in  men  occurred  in  doctors 
and  were  due  to  vaginal  examination,  only  one  of  them  being  attributed 
to  infection  during  a  surgical  operation.  The  breast  chancres  were  ac- 
quired by  nursing  syphilitic  infants.  A  chancre  of  tongiie  or  tonsil  may 
surely  be  acquired  by  simple  lip  contact  with  an  infected  surface,  just  as 
urethral  chancre  may  result  from  normal  coitus. 

Extragenital  Ciiancee 

table  I 

Male 70  cases  Female 21  cases 

Finger 34     "  Lip 13     " 

Lip 24     "  Finger 2     " 

Tongue 4     "  Vaccination 2     " 

Tonsil 2     "  Breast 2     " 

Abdomen 2     "  Tonsil 1  case 

Cheek 1  case  Eyelid 1     " 

Chin 1     " 

Eyelid 1     " 

Arm 1     " 

Although  the  disease  may  only  be  transmitted  by  inoculation  of  the 
secretions  from  the  primary  or  secondary  lesions,  and  although,  theo- 

'  Fournier  has  tabulated  10,000  chancres  (96  per  cent  of  them  in  men),  of  which  94 
per  cent  were  genital  in  man  and  only  ()3  per  cent  in  women. — They  kiss  everyone  in 
France. 
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rcticallv  at  least,  the  possession  of  an  nnhrokcni  intcguincnt  ])r()tcets 
from  danger  of  infection  with  sy|)hilis,  one  can  never  l)e  absohitely  sure 
tliat  a  patient  in  the  first  two  or  three  years  of  syphilis  has  not  some  in- 
significant lesion  of  mouth  or  genitals  whose  presence  he  does  not  real- 
ize, nor  can  one  he  sure  of  an  absolutely  unbroken  integument.  It 
cannot  be  too  often  repeated — syphilis  is  frequently  transmitted  by  a 
])erson  wiio  believes  he  has  no  lesions  of  syphilis  upon  him  to  a  person 
who  Ix'licvcs  his  intcgnnicnt  intact. 

Does  Exposure  Necessarily  Imply  Infection? — No;  em])liatically  not. 
The  physician  who  has  the  ccmfidence  of  his  ])atients  will  occasionally 
come  upon  cases  where  exjjosure,  even  repeated  exposure,  has  not  re- 
sulted in  infection. 

The  following  set  of  cases  related  to  me  by  Dr.  John  F.  Connors 
may  serve  as  an  example:  Eleven  men  were  reix^atedly  and  in  rotation 
exposed  to  infection  from  a  single  Avoman.  They  thought  themselves 
well  and  she  was  not  obviously  diseased.  Yet  6  of  them  contracted 
gonorrhea  and  chancroid,  4  syphilis  and  chancroid,  and  1  chancroid 
alone.  Total,  chancroid,  100  per  cent;  gonorrhea,  55  per  cent;  syphilis, 
36  per  cent. 

When  Does  Syphilis  Cease  to  be  Infectious? — Since  the  ]irobabilities 
are  so  vague,  what  are  the  possibilities  (  The  question  is  by  no  means 
easy  to  answer.  Certainly  S  out  of  10  syphilitics  cease  to  be  infectious 
within  three  years.  Certainly  1)9  men  out  of  100  cease  to  be  infectious 
within  four  years.  Certainly  the  proportion  of  infections  from  syphi- 
litics of  more  than  five  years'  standing  is  infinitesimal,  and  if  the  pa- 
tient, at  the  end  of  the  fifth  year  of  his  disease,  has  been  two.  years 
without  symptoms  or  tr-catment,  he  may  be  guaranteed  for  matrimony, 
though  against  (noninfectious)  relapses  in  his  own  person  he  may  never 
be  wdiollv  iruarantced. 
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The  danger  of  marital  infecti(m  is  instant,  and  the  chances  for  it 
are  at  least  12  to  1  during  the  first  year  of  the  disease,  5  to  2  in  the 
second  year,  1  to  1  in  the  third  year,  and  all  but  nothing  after  the  fourth 
year — whether  the  ])atient  has  been  weW  treated  or  not. 

j\lost  practitioners  are  willing  to  assure  their  patients  that  after 
three  yeai's  of  treatment  all  danger  of  transmitting  the  disease  is  past. 
Yet  this  is  by  no  means  an  absolute  rule.  Though  none  of  my  cases 
of  late  infection  was  derived  from  patients  who  had  been  w^ell  treated, 
there  are  nuiny  such  recorded.  Tarnowsky  has  reported  ^  the  trans- 
mission of  syphilis  in  the  fifth,  sixth,  ninth,  tenth,  and  fifteenth  years. 

^  Third  Internat.  Congress  of  Dermatology,  1896. 
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Xeumann  ^  accepts  the  possibility  of  contagion  between  the  fifth  and  the 
tenth  year,  and  perhaps  later.  Fournier  relates  3  infections  during  the 
sixth  year,  1  in  the  seventh,  6  in  the  eightli,  3  in  the  ninth,  2  in  the  tenth  ; 
bnt  at  this  point  even  Fonrnier  falters.  He  relates  cases  of  supposed 
infection  at  the  end  of  twelve,  thirteen,  and  seventeen  years ;  but  con- 
fesses that  "  in  view  of  the  complexity  of  the  sujjjeet  and  the  great  pos- 
sibility of  error  in  so  delicate  a  matter,  these  cases  are  as  yet  too  few  to 
warrant  any  conclusion  being  drawn  from  them." 

But  Fournier  is  an  extremist.  He  stands  almost  alone  in  his  horror 
of  late  infections.  Twenty  years  ago  he  acquiesced  in  matrimony  at  the 
end  of  five  years  of  syphilis ;  to-day  he  says :  "  If  my  son  contracted 
syphilis,  I  should  not  permit  him  to  marry  before  the  sixth  or  seventh 
year  of  the  disease."  "  We  can  afford  to  be  a  little  milder  and  assert 
that  matrimony  is  often  safe  and  sometimes  justifiable  at  the  end  of 
three  years,  but  unless  the  social  elements  at  stake  are  very  gi-eat  it  is 
more  prudent  to  follow  the  rule  that  mdrrlage  of  a  syphilitic  is  permis- 
sible only  after  five  years,  during  the  last  two  of  ivliich  he  has  been  with- 
out symptoms  and  without  treatment.  The  occurrence  of  symptoms, 
especially  if  they  be  secondary  symptoms,  after  the  third  year  of  the 
disease  should  postpone  matrimony  until  two  years  have  elapsed  since 
the  termination  of  the  treatment  required  to  cure  these  symptoms. 

The  reason  for  requiring  two  years  of  health  is  this :  Late  infections, 
like  early  ones,  are  due  practically  always  to  contamination  by  sec- 
ondary lesions  in  the  mouth  and  upon  the  genitals.  Of  the  18  cases 
related  by  Fournier  in  which  infection  occurred  between  the  sixth  and 
seventeenth  years  of  the  disease,  10  were  buccal  and  8  genital  infec- 
tions. ]^ow  these  lesions  are  likely  to  relapse  persistently  and  without 
long  intervals  of  health.^  Consequently,  the  lapse  of  two  years  without 
such  lesions  is  a  sufficient  guarantee  that  they  will  not  recur.  If  the 
jDatient  is  an  inveterate  smoker,  he  should  be  warned  of  the  danger  of 
relapsing  lesions  of  the  tongue  to  which  his  habit  subjects  him.  Curi- 
ously enough,  several  patients  had  been  repeatedly  warned  of  this  dan- 
ger before  they  succeeded  in  infecting  their  wives. 

Finally,  let  it  be  remembered,  the  moral  asjiect  of  this  question  must 
carry  fully  as  much  weight  as  the  physical.  To  prohibit  matrimony  in 
a  given  case  may  wreck  a  man's  life  even  more  completely  than  sypliilis 
could  blast  his  wife's,  and  though  this  consideration  can  have  no  force 
in  the  first  two  years  of  the  disease  when  infection  is  all  but  certain,  in 
the  fourth  and  fifth  years  one  may  make  excejitions  for  adequate  social 
cause  and  with  due  precautions,  deeming  the  possibility  of  infection 

*  Wien  med.  Presse,  1899. 

^  Bull,  de  la  soc.  franc,  de  prnpkylaxie  san.  et  mor.,  1900,  v.  125. 

3  Whereas   tertiary   noncontagious   lesions    often    relapse    after    many    years    of 
health. 
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light  in  comparison  to  the  certain  despair  implied  hy  delay.  After  the 
fifth  year  it  is  wiser  even  to  nrge  matrimony,  for  nothing  so  conii)letely 
disarms  syphilis  of  its  terrors  as  the  possession  of  a  calm  fireside,  a 
happy  wife,  and  a  ruddy  chihl.  Many  a  man  has  been  driven  to  this 
happiness  like  a  whipped  cur,  and  has  found  in  it  a  fullness  of  content 
which  the  medicines  and  uiaxiiiis  of  no  ])hy.sician  couhl  ])rovide. 

HEREDITARY    SYPHILIS 

The  laws  that  govern  the  itdieritaiice  of  sy))liilis  are  not  well  under- 
stood, lacking  as  they  do  any  scientific  control  and  depending  entirely 
upon  clinical  facts. 

A  syphilitic  father  may  beget  a  syphilitic  child  without  apparently 
infecting  the  mother;  yet  this  mother  cannot  be  infected  with  syphilis 
by  nursing  the  child  (Colles's  law),  although  the  child  will  promptly 
infect  any  other  wet  nurse.  Moreover,  the  mother  of  such  a  syphilitic 
child,  although  herself  remaining  healthy  many  years,  almost  invariably 
ultimately  breaks  out  with  tertiary  syphilis  (choc  en  re  four).  Mani- 
festly, therefore,  the  mother  of  a  syphilitic  child,  even  though  she  re- 
main apparently  sound,  is  syphilitic. 

The  danger  of  transmission  from  father  to  child  ceases  in  from  two 
to  five  years  if  the  father  is  properly  treated.  Under  inefficient  treat- 
ment paternal  virulence  may  last  indefinitely,  though  it  is  likely  to  ter- 
minate within  five  years  in  any  case. 

The  danger  of  transmissi<m  from  mother  to  child  does  not,  however, 
terminate  at  any  definite  time.  Some  mothers  continue  to  bear  syphi- 
litic children  for  years  after  the  disappearance  of  their  own  symptoms. 
That  such  cases  are  exceptional  does  not  lessen  their  importance. 

And  the  child  itself.  Jt  may  die  in  utero  and  be  expelled  as  a  fetid 
disorganized  mass,  Jt  may  be  born  to  live  but  a  few  days.  It  may 
reach  maturity,  bearing  in  mind  and  body  the  scars  of  its  parent's  mis- 
fortune. It  may  remain  well  many  years  only  to  fall  victim  to  an 
unsuspected  "  delayed  hereditary  syphilis."  It  may  not  be  infected. 
Freaks  of  fortune  and  effects  of  treatment  ring  every  possible  change. 
Of  twins  even,  one  may  be  born  healthy,  the  other  syi)liilitic.  But, 
generally  speaking,  the  infection  lessens  with  each  succeeding  conce|> 
tion.  Thus,  when  a  man  in  the  infectious  stage  of  syphilis  marries,  the 
first  product  of  conception  usually  dies  in  ulero,  and  miscarriage  of  a 
deformed,  macerated  fetus  ensues.  After  one  or  more  such  mishaps  a 
child  is  born,  cachetic,  perliaps  actively  syphilitic  at  birth  or  soon  show- 
ing evidences  of  the  disease.  Such  children  usually  die  promptly. 
Later  children  are  born  wdiich  show  no  signs  of  the  disease  at  first,  and 
may  either  remain  well  or  show  certain  stigmata  of  syphilitic  heredity, 
or  become  actively  syphilitic. 
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IToreditnrv  sv])liiHs  is  the  same  disease  as  acquired  svpliilis.  But 
its  lesions  are  modified  by  the  undeveh^ped  condition  of  the  organism 
attacked  as  well  as  by  the  mode  of  infection.  AVhether  the  fetus  is  in- 
fected by  father  or  by  mother  (the  theories  npon  this  subject  will  be  dis- 
cnssed  later),  there  cannot  be  said  to  be  any  port  of  entry  for  the  virus 
(unless  it  be  the  placenta);  hence  there  is  no  chancre,  no  primary 
lesion. 

The  secondary  infectious  lesions  are  sometimes  skipped  (or  over- 
looked) in  hereditary  syphilis,  and  the  so-called  delayed  hereditary 
syphilis  is  always  tertiary  in  type. 

But  the  overshadowing  features  of  hereditary  syphilis  are  the  viru- 
lence with  which  it  overwhelms  the  infant  and  the  characteristic  devel- 
opmental deformities  it  imparts,  deformities  especially  of  the  teeth,  the 
cranium,  and  the  remainder  of  the  skeleton.  These  are  called  the 
syphilitic  dystrophies. 

Hereditary  Syphilis  of  the  Third  Generatioist 

In  face  of  a  general  agreement  of  authorities  as  to  principles,  and  in 
spite  of  the  divergent  interpretation  of  details,  one  must  at  least  confess 
that  hereditary  syphilis  in  the  third  generation  is  possible,  though  it 
must  be  eminently  rare.  And  one  may  add  by  way  of  precaution  that 
the  other  factors  in  heredity — especially  in  the  production  of  con- 
genital dystrophies,  such  as  alcohol,  privation,  etc.,  whose  influence  is 
so  marked  upon  syphilis  in  the  first  and  second  generation — must  be  im- 
portant elements,  and  are  perhaps  even  the  important  elements  in  deter- 
mining syphilitic  heredity — especially  dystrophic  heredity — in  the  third 
generation. 

THE   SECOND   ATTACK    OF    SYPHILIS 

In  a  recorded  office  experience  of  over  2,000  cases  of  syphilis  and 
an  unrecorded  hospital  ex^^erience  of  far  more  than  as  many  again, 
neither  my  father  nor  I  have  encountered  an  authentic  case  of  a  sec- 
ond attack  of  syphilis.  Our  experience,  therefore,  convinces  us  that  a 
single  attack  of  syphilis  confers  innnunity  that  lasts  an  ordinary  life- 
time. It  were,  however,  quite  as  absurd  to  insist  that  this  innnunity 
must  last  a  lifetime  as  to  insist  that  syphilis  is  incurable.  All  that  one 
can  safely  allege  is  that  there  is  only  an  infinitesimal  danger  of  error 
in  assuring  one's  patients  that  syphilis  boasts  a  solitary  virtue — viz., 
having  acquired  it  once  they  will  never  accpiire  it  again. 


CHAPTER    LXIX 
ETIOLOGY  AND  PATHOLOGY  OF  SYPHILIS 

In  May,  1905,  Schaiidinn  and  Hoffmann,  while  endeavoring  to 
identify  the  Cytorrhyctes  Inis  (Siegel),  one  of  the  alleged  causes  of 
syphilis,  observed  a  hitherto  nndescribed  organism  in  the  secretions 
from  syphilitic  sores.  The  publication  of  their  findings  was  immedi- 
ately followed  by  confirmatory  evidence  from  all  parts  of  the  world. 
Metchnikoff  and  Roux  not  only  confirmed  the  observation,  but  called 
attention  to  the  fact  that  Bordet  and  Gengon  had  previously  observed 
the  microorganism  in  certain  syphilitic  secretions,  but  not  finding  it  con- 
stantly, had  dropped  further  investigation.  Levaditi  found  it  in  lesions 
of  congenital  syphilis.  Bertarelli,  Yolpino,  and  Bovero  were  able  to 
identify  it  in  stained  sections  of  syphilitic  organs.  Barrier  and  Ber- 
geron have  recently  identified  it  in  the  blood  of  syphilitic  patients,  and 
innumerable  observers  in  every  country  have  noted  clinically  that  the 
organism  may  be  found  in  almost  every  lesion  of  early  untreated  syph- 
ilis, though  most  common  in  the  most  infectious  lesions. 

So  overwhelming  indeed  is  the  mass  of  evidence  that,  in  spite  of  the 
fact  that  the  organism  has  not  been  cultivated,  it  seems  certain  that 
the  cause  of  syphilis  has  at  last  been  found,  and  we  may  safely  say 
that  the  spirocheta  of  Schaudinn  is  either  the  cause  of  syphilis  or  one 
phase  in  the  life  cycle  of  some  microorganism  which  is  the  cause  of 
syphilis. 

THE    SPIROCHETA    PALLIDA 

The  Spirocheta  pallida  (spironema,  treponema  ^  pallidum)  is  a  mo- 
tile s])iral  organism  (Fig.  13G),  varying  in  length  from  4  to  14  /«.,  in 
diameter  from  an  immeasurable  thinness  up  to  about  }  /*;  it  is  cylin- 
drical, not  flattened;  its  spirals  usually  number  from  6  to  14,  though  as 
high  as  20  and  25  have  been  counted  in  exceptionally  long  ones.  The 
length  and  depth  of  the  spirals  varies  from  1  to  1.5  /a. 

'  The  name  "  treponema  "  was  suggested  by  Schaudinn  as  more  accurately  descriptive 

of  the  exact  nature  of  the  parasite.     But  this  name  has  met  with  no  general  favor  and 

the  special  features  upon  which  Schaudinn  based  his  preference  are  still  contested. 

Indeed,  so  little  is  yet  known  about  the  spirochetse,  that  it  is  impossible  to  place  them 
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Whetlicr  ill  mot  ion  or  at  rest,  alive  or  dead,  tlic  Spirocliota  pallida 
lu'ver  loses  its  spiral  slia])e. 

Methods  of  Staining. — The  Spiroclieta  pallida  approximates  the  pro- 
tozoa in  its  resistance  to  the  usual  bacterial  stains. 

For  the  examination  of  fluid  specimens  the  darh-fidd  illumination 
should,  therefore,  always  be  employed,  for  in  the  dark  field  the  charac- 


FiG.  136. — Spirocheta  Pallida  (two  in  center)  and  lefiingens  (tliree,  more  deeply  stained.) 

(Hoffmann.) 

teristic  shape  and  motion  of  the  Spirocheta  pallida  distinguish  it  clearly 
from  all  similar  organisms.  The  classic  method  of  preparing  and 
staining  is  Schaudinn  and  Hofftnami's  modification  of  Giemsa,  as 
follows : 

1.  Obtain  the  specimen  by  scratching  the  surface  of  the  lesion 
(chancre,  mucous  patch),  after  having  washed  it  thoroughly  clean  of 
all  contamination  ^ — the  admixture  of  a  trace  of  blood  does  no  harm. 
Spread  the  secretion  thus  obtained  as  thin  as  possible ;  dry  urithout  heat- 
ing; harden  for  fifteen  minutes  in  absolute  alcohol. 

2.  Employing  the  Giemsa  stain  (made  by  Griibler,  of  Leipzig),  di- 
lute this  by  adding  about  1  drop  to  1  c.c.  of  water  (to  which  1  to  10 

as  a  class,  still  less  to  determine  accurately  the  relative  positions  of  individual  members 
of  that  class. 

Whether  Spirocheta  pallida  is  a  bacterium  or  a  protozoon,  whether  it  divides  by 
longitudinal  or  by  transverse  fissure,  whether  its  flagclla  are  real,  whether  it  has  an 
undulating  membrane  and  nuclei,  the  future  must  decide. 

The  most  recent  contributions  .summing  up  our  present  knowledge  of  Spiroclieta 
pallida  are:  Solternheim,  Hnndh.  d.  Path.  Microorg.,  1907,  No.  2,  p.  527  (with  eleven 
pages  of  bibliograpliy) ;  and  in  American  literature,  Rosenl)erger,  Am.  Jour.  Med.  Sci.! 
1906,  vol.  cxxxi,  p.  143;  Pfender,  Am.  Med.,  1906,  vol.  xi,  p.  3.50;  and  Ewing,  .V.  Y. 
State  Jour,  of  Med.,  1907,  vol.  vii,  p.  177. 

'  Rillc  and  Vockerodt  found  that  antiseptic  wet  dressings  eliminate  mixed  infection 
without  affecting  the  spirochetse.  Inasmuch  as  the  spirochetaj  lie  among  the  cpithelia 
rather  than  upon  them,  the  best  results  are  obtained  by  scraping  the  lesion  quite  deeply. 
The  fewer  leukocytes  in  the  exudate  tlie  more  sjiirochet:v  it  is  likely  to  contain  (Ewing). 
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dro])s  of  1  :  1,000  ealciiiiii  ciii-ljoiiaU^  lias  been  jii-cviously  added — this  is 
advantageous  but  uot  essential). 

0.  Immediately  spread  tlu>  diluted  stain  on  llie  sjieeinien  and  let  it 
stand  one  hour. 

4.  Wash  freely  in  water,  dry  without  heating,  and  mount. 

This  is  the  standard  stain.  A  quicker  method  is  that  of  Simonelli 
and  IJandi  ^  or  of  Goldhorn.-  A  few  drops  of  this  will  stain  a  specimen 
(dried  without  heating)  in  two  or  three  seconds.  The  smear  is  then 
rinsed  in  water  and  dried  (cold). 

Tissue  Siain. — The  best  is  Levaditi's  modification  of  the  Ramon  y 
"Cajal  silver  stain. ^ 

1.  Sections  are  cut  1  mm.  thick  and  hardened  in  10-per-cent  for- 
malin for  twenty-four  hours. 

2.  Wash  and  harden  in  96-per-cent  alcohol  twenty- four  hours. 

3.  Wash  a  few  minutes  in  water  until  they  sink. 

4.  Impregnate  with  silver  by  soaking  for  three  (to  five)  days  in  a 
1.5-per-cent  (to  3-per-cent)  solution  of  silver  nitrate  at  a  temperature  of 
38°  C. 

5.  Wash  rapidly  in  water  and  place  for  twenty-four  (to  forty-eight) 
hours  at  the  room  tem])erature  in 

Acid  pyrogallic : 2  gnu. ; 

Fornuilin    5  c.c. ; 

Aq.  destill 100  c.c. 

Distribution. — Sufficiently  expert  and  conscientious  investigation  re- 
veals Spiroclieta  ])allida  in  fully  three  fourths  of  the  smears  taken  from 
chancres,  moist  papules,  and  mouth  lesions. 

It  was  to  l)(^  hoped  that  aspiration  of  the  lymph  nodes  adjacent  to 
the  chancre  might  prove  a  sini])le  means  of  obtaining  uncontaminated 
smears  of  Sj)irocheta  pallida;  hut,  unfortunately,  the  micr()(irganism  is 
rare  in  the  center  of  nodes,  being  chiefiy  confined  to  the  region  of  the 
])erij)herv,  so  that  there  is  a  distinctly  less  probal)ility  of  finding  them 
there  than  in  the  chancre  itself. 

Though  the  later  s<'condarv  lesions  contain  fewer  s])irochet:F,  these 
have  been  found  as  late  as  nine  years  after  chancre  by  Sobernheim  and. 
Tomasczewski, 

Tliey  have  been  found  in  the  pus  from  a  nonsyphilitic  abscess  occur- 
ring during  the  acute  stage  of  the  disease  (Fliigel),  in  the  serum  of 
blisters  raised  by  cantharides   (Levaditi  and  Petresco),  in  albuminous 

1  Centralbl.f.  Bad.,  Parasit.  v.  Infect.,  1905,  vol.  xl,  p.  159. 
^  Jour,  of  Exper.  Med.,  1906,  vol.  viii,  p.  451. 

^  The  so-called  old  Levaditi,  in  contradistinction  to  the  new  or  pyridin  Levaditi, 
which  is  quicker  hut  not  so  accurate. 
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urine  (Drover  and  T<H^pel),  in  the  Mood — after  many  failures,  and  only 
during  tlie  first  few  months  and  hefore  the  iK-iiinninc,-  of  mercurial  treat- 
ment (Xoggerath  and  Stiilielin,  Schaudinn,  Ilichards  and  Hunt  et  al.). 

Most  interesting  of  all  has  been  the  search  for  spirochetes  in  tertiary 
lesions,  which,  for  a  long  time,  was  fruitless,  but  was  finally  cro^^^led 
with  success.  Tomasczewski,  who  has  found  them  in  5  out  of  10  guni- 
mata  examined,  states  that  eight  to  ten  hours  must  sometimes  be  spent 
in  examining  smears  before  finding  a  typical  spirocheta. 

The  moist  lesions  of  early  hereditary  syphilis  swarm  with  spiro- 
chetse,  and  they  have  been  found  (either  in  smears  or  in  sections)  in 
practically  all  the  organs  of  still-born  syphilitic  infants — ^viz,,  liver, 
lung,  spleen,  kidney,  suprarenal  muscle,  heart,  stomach,  intestine,  me- 
senteric glands,  gall-bladder  and  ducts,  ovary,  uterus,  prostate,  testis, 
urinary  bladder,  thymus,  tonsil,  bone,  joint,  etc.  They  are  usually  most 
numerous  in  the  liver,  lungs,  and  skin.  They  have  been  found  in  both 
fetal  and  maternal  placenta,  and  once  in  the  inguinal  glands  of  the  ap- 
parently healthy  mother  of  a  syphilitic  child  (Buschke  and  Fischer)  ! 
Curiously  enough,  masses  of  spirochetiie  are  sometimes  found  in  and 
about  the  capillaries  wdiere  no  tissue  change  has  taken  place. 

They  have  not  been  found  in  the  cerebro-spinal  fluid,  though  they 
doubtless  will  be,  for  positive  inoculations  have  been  obtained  upon  mon- 
keys with  this  fluid  (Hoffmann). 

The  examination  of  normal  secretions — except  the  semen — is  always 
negative,  except  in  severe  congenital  syphilis  (p.  725).  Whether  the 
exception  in  the  case  of  semen  is  due  to  syphilitic  lesions  in  the  seminal 
canals  it  is  impossil)le  as  yet  to  say. 

Fate — Though  spirochetae  have  been  kept  alive  for  a  few  days  on 
artificial  media,  none  of  the  attempts  at  artificial  cultivation  have  thus 
far  been  successful.^ 

Spirochetae  are  found  most  frequently  in  the  earliest  and  most  in- 
fectious lesions  of  syphilis.  Whether  in  the  chancre  and  early  sec- 
ondary lesions  of  acquired  syphilis  or  in  the  organs  in  inherited  syphili^^. 
they  abound  in  the  walls  of  the  blood-vessels  and  in  the  perivascular 
tissues.  They  ai-e  relatively  rare  in  the  lymph  vessels,  surprisingly  few 
in  the  nodes,  and  when  found  in  the  nodes  are  usually  in  or  about  the 
blood  capillaries  at  their  circumference  (Hoffmann  and  Beer).  They 
have  been  found  in  great  numbers  among  the  epithelia  of  the  chancre  or 
the  moist  papule.  A  few  observers  believe  they  have  seen  evidence  that 
the  spirochetie  are  destroyed  by  phagocytosis.  In  tertiary  lesions 
(gummata)  they  have  been  found  only  in  the  active,  advancing  edge  of 
the  lesion,  never  in  its  necrotic  center  or  in  its  secretion. 

'  Spirocheta  refringens  has  been  cultivated  by  Levaditi;  Spirocheta  obermeieri  by 
Novy. 
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It  seems  probable,  llien^fore,  thai  the  spiroclietu'  are  distributed  by 
the  lymph  rather  than  by  the  blood  current,  directly  exeite  the  perivas- 
cular inflamnuition  characteristic  of  all  syphilitic  lesions,  and  are  de- 
stroyed by  phagocytosis. 

Although  a  few  obscryers  haye  denied  that  the  administration  of 
mercury  has  any  effect  npon  the  spirocheta,  it  is  the  consensus  of  opin- 
ion that,  as  soon  as"  mercnry  is  administered,  the  spirochetal  rapidly 
disappear  and  soon  arc  nndiscoyerable,  and  this  disappearance  seems  to 
be  esixjcially  rapid  nnder  inunction  and  hypodermic  medication. 

EXPERIMENTAL    SYPHILIS 

Much  Avork  has  been  done  in  this  line  by  the  distinguished  chiefs  of 
the  Jnstitnt  Pasteur  at  Paris,  by  Neisser,  who  made  a  special  trip  to 
the  troj)ics  for  this  purpose,  and  by  others.  These  investigators  have 
})royen  beyond  possible  doubt  that  monkeys  may  be  infected  with  syph- 
ilis, and  have  even  worked  out  the  type  of  simian  syphilis. 

In  other  animals  successful  inoculations  have  been  made;  but  the 
resultant  syphilis  is  a  travesty  on  the  dire  disease  we  know.  Thus  Eer- 
tarelli,  Iloftniann,  and  Scherber  have  inoculated  the  corneas  of  bitches 
aiul  produced  a  localized  typical  syphilitic  inflammation  from  which 
s])irocheta>  coidd  be  obtained.  But  snch  investigations  are  of  no  prac- 
tical import. 

But  the  most  important  ]n'actical  conclusion  yet  reached  from  these 
experiments  is  that  si/philllic  secretions  cease  to  be  infectious  after 
twelve  to  twenty-four  hours,  and  much  sooner  (at  most  six  hours)  when 
dry.  I'his  explains  why  we  are  not  all  infected  by  cigars  and  why  the 
sy])hilitic  may  live  and  dine  with  his  family  in  absolute  safety  so  long 
as  the  cups,  forks,  and  spoons  that  enter  his  month  are  washed  and  dried 
l)eforc  being  used  by  anyone  else  at  the  following  meal. 

Prophylaxis. — As  soon  as  Metsclmikoff  and  Ronx  bad  proved  to  their 
satisfaction  the  transmissibility  of  syphilis  to  nuHikeys,  they  turned 
their  attention  to  its  prophylaxis.  The  results  of  their  experiments  were 
startling.  They  found  that  excision  of  chancre,  even  of  commencing 
chancre,  is  entirely  futile  as  a  preventive  or  minimizer  of  the  subsequent 
development  of  the  disease.  Cauterization  of  the  chancre  they  found 
(Mpially  futile.  Indeed,  wide  excision  of  the  inoculated  area  at  any  time 
later  than  eight  hours  after  inocidation  failed,  to  prevent  the  develop- 
ment of  chancre  ^  (confirmecl  by  Neisser).  Moreover,  the  application 
of  heat  to  the  site  of  inoculation  (to  destroy  the  virus)  and  of  various 
antiseptics  (including  strong  solutions  of  sublimate)   availed  nothing. 


'  But  in  one  case  amputation  of  an  inoculated  ear  after  twenty-four  hours  was 
preventive,  and  the  monkey  was  subsequently  successfully  inoculated. 
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The  only  Avay  in  Avliirh  tliej  were  able  to  (l(>stroy  the  virus  after  in- 
oculation was  by  applying,  within  six  hours,  a  calomel  salve  (calomel, 
20;  lanolin,  40).  So  universally  preventive  did  this  prove  that  they 
performed  a  confirmatory  inoculation  (with  monkey  controls)  upon  a 
medical  student,  inoculating  him  with  the  virulent  secretion  of  a  chancre 
and  of  a  mucous  papule,  rubbing  in  the  calomel  salve  within  one  hour, 
and  watching  him  long  enough  to  be  sure  that  no  sign  of  syphilis  de- 
veloped. 

Hence  we  may  infer  that  the  only  personal  prophylaxis  against  syph- 
ilitic infedion  lies,  not  in  cauterization  or  excision,  but  in  inunction 
iriih  a  strong  mercurial  ointment  within  one  hour  ^  of  inoculation. 

Inoculation  Immunity.— All  efforts  to  develop  artificially  either  an 
active  or  a  passive  immunity  to  syphilis  have  failed  in  man  as  well  as 
in  monkey.  Taking  as  a  starting  point  the  innnunity  to  reinfection, 
which  begins  so  early  in  the  disease  (tenth  to  fourteenth  day),  and  usu- 
ally lasts  a  lifetime,  inoculation  experiments  have  been  made  with  the 
blood  serum  of  syphilitics,  with  the  juices  from  syphilitic  lesions  (fil- 
tered through  porcelain),  as  well  as  by  "  passing"  the  infection  through 
several  individuals.  Tlie  result  has  been  absolute  zero:  as  yet  '"the 
only  way  to  be  inunune  to  syphilis  is  to  have  it." 

Serum  Diagnosis  and  Treatment.- — In  this  line  lie  our  brightest  hopes 
for  practical  results  from  animal  inoculation.  Inuigine  what  would  be- 
come of  syphilis  on  the  discovery  of  a  diagnostic  cheraico-physiologic  test 
and  of  a  therapeutic  serum !  The  promise  that  some  such  sera  may  soon 
be  obtained  is  almost  too  good  to  believe. 

Among  the  proposed  diagnostic  serum  tests  those  of  Wassermann 
and  of  Noguchi  are  the  best  known.  Both  are  of  value  in  the  diagnosis 
of  active  untreated  syphilitic  lesions.  If  the  patient  has  taken  no  mer- 
cury whatever  for  three  months,  and  suffers  from  symptoms  the  nature 
of  which  is  not  clear,  the  test  is  almost  invariably  accurate  and  may  be 
of  great  assistance  in  making  a  diagnosis.  But  if  mercury  has  been  re- 
cently administered  the  test  is  valueless  if  negative,  and  if  the  syphilis 
is  in  a  period  of  seeming  calm  a  negative  Wassermann  has  little  or  no 
prognostic  value. 

The  proper  interpretation  of  these  tests  requires  great  care  and  much 
experience. 

PATHOLOGY    OF    SYPHILIS 

Syphilis  is  apparently  caused  by  the  Spirocheta  pallida,  and  is  char- 
acterized by  lesions  of  the  vessels  and  of  the  tissues  surrounding  them, 
excited  by  this  parasite.     Whether  the  lesions  are  excited  by  the  parasite 

1  Clinical  application  of  this  test  has,  however,  failed  to  prevent  the  appearance  of 
chancre  in  three  reported  cases. 
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directly  or  tlirongli  the  iiio(]iiiiii  of  a  toxin  we  do  not  know,  tliongii  tlie 
latter  is  the  more  probable  li_v|)()tliesis.  Nor  is  it  yet  clear  whether  the 
damage  is  done  chiefly  throuiiii  the  lymph  vessels  and  spaces  or  throngh 
the  blood  caj)illaries. 

With  a  few  exceptions  (of  wliich  the  most  notable  are  paresis,  tabes, 
iritis,  and  the  macular  syphilid)  the  lesions  of  sy})hilis  may  be  classed 
as  perivascular,  granliloniata — i.  c.,  infiltrations  of  the  vessel  walls  and 
of  the  surrounding  tissue  with  small,  round  cells  and  plasma  cells.  The 
vessels  most  commonly  affected  are  the  capillaries. 

Syphilis  is,  therefore,  classed  (with  tuberculosis  and  leprosy)  among 
the  infectious  granulomata. 

Lesions  of  the  Capillaries — The  congestion  and  prolifcn-ation  shows 
itself  by  dilatation  of  the  vessel  luniina,  swelling  and  proliferation  of 
the  endothelium,  and  formation  of  new  capillaries.  Congestion  and 
proliferation  also  occurs  in  the  connective  tissue  surrounding  the  ves- 
sels, as  a  reaction  to  the  exudation. 

The  exudation  occurs  in  a  "  coat-sleeve  "  fashion,  surrounding  the 
inflamed  vessels  with  a  zone  of  infiltrate  many  times  the  diameter  of  the 
vessel  itself.  This  zone  gradually  merges  at  its  edge  into  the  surround- 
ing normal  tissue.  Groups  of  capillaries  are  usually  affected  and,  when 
the  inflannnation  is  at  all  marked,  the  zones  of  infiltrate  merge  into  one 
another  to  form  an  irregular  area  more  or  less  widespread. 

The  exudate  consists  of  snuill  round  cells  and  plasma  cells,  mingled 
with  other  cells  (more  or  less  proliferated)  of  the  infiltrated  tissue. 
Here  and  there  a  giant  cell  is  sometimes  seen.  These  giant  cells  are 
neither  constant  nor  characteristic  of  syphilis  (they  are  much  more  com- 
mon in  tuberculosis). 

The  reaction  of  the  exudation  upon  the  capillaries  themselves  is 
most  important.     The  vessels  are  primarily — 

1.  Congested  and  ])rol  if  crated,  and  secondarily — 

2.  Thrombosed,  "  their  former  site  being  marked  by  solid  cords, 
groups  of  irregularly  disposed  cells  with  pale  staining  nuclei  and  giant 
cells  with  })eriplieral  or  central  nuclei  or  both"  (Fordyce  ').  Without 
discussing  further  the  disjiuted  origin  of  the  giant  cells,  one  may  recog- 
nize that  many  of  them  arc  due  to  this  capillary  degeneration. 

As  a  residt  of  the  thrombosis  and  destruction  of  the  vessels,  the  in- 
filtrated zones  nuty  be  mottled,  showing  amid  the  cellular  exudate  lighter 
areas  representing  the  degenerated  capillaries.  Moreover,  when  this 
vascular  degeneration  is  extensive,  there  is  macroscopic  necrosis  of 
tissue  on  the  exposed  surface  or  in  the  center  of  the  lesion.  Hence  the 
erosion  of  chancre,  the  desquamation  of  the  sy])hilitic  papule,  the  ulcera- 
tion of  the  tubercular  syphilid,  and  the  caseation  of  gunnna. 

*  Jour.  Am.  Med.  Ass'n,  1907,  vol.  xlLx,  p.  462. 
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Three  tvpes  of  eollular  exiulate  may  be  distinguished,  viz. : 

1.  The  diffuse  exudate  caused  by  an  acute,  intense  syphilitic  infec- 
tion in  a  soil  of  little  resisting  power.  This  is  seen  characteristically 
in  the  visceral  lesions  of  hereditary  syphilis.  A  whole  lobe  of  liver 
or  lung  is  intiltrated ;  there  is  practically  no  tendency  to  localization 
of  the  exudate  or  to  central  degeneration  (gunmui)  ;  all  the  vessels  are 
involved. 

2.  The  circumscribed,  mild,  multilocular  exudate  with  no  tendency 
to  central  degeneration,  but  with  a  marked  tendency  to  spontaneous  reso- 
lution.    Such  are  the  ephemeral  lesions  of  secondary  acquired  syphilis. 

3.  The  circumscribed,  grave,  malignant  lesions  of  tertiary  syphilis 
(whose  characteristics  are  shared  in  a  less  degree  by  the  chancre),  of 
which  the  gumma  is  the  type.  These  tertiary  or  gummatous  lesions 
thus  consist  in  dense  perivascular  exudates  with  central  degeneration 
(caseation)  due  to  vascular  obstruction  and  obliteration  in  the  periphery 
of  the  lesion. 

The  Pathology  of  Gumma — The  subcutaneous  gumma  is  a  deep- 
set  syphilitic  tid)ercle.  At  its  onset  it  is  simply  a  syphiloma,  a  localized 
perivascular  granuloma,  set  in  the  subcutaneous  tissue.  But  its  center 
soon  breaks  down  into  a  gelatinous  or  gummy  mass  (whence  the  name 
^'  gumma  ").  This  central  gummy  mass  consists  of  necrotic  tissue  held 
together  by  a  network  of  iibrous  connective  tissue,  so  that  even  when  the 
mass  is  large  and  completely  disorganized  it  does  not  become  absolutely 
fluid,  but  is  kept  in  a  characteristic  semisolid  state. 

This  mass,  yellow  or  sero-sanguinolent  in  aspect,  rapidly  enlarges 
and  bursts  through  the  skin.  Through  the  ulcer  thus  formed  the  gununy 
center  comes  away  bit  by  bit,  leaving  a  gummatous  ulcer. 

Gumyna  of  the  internal  organs  (liver,  testicle,  etc.)  behaves  some- 
what differently.  It  begins  as  a  granuloma  and  undergoes  central  de- 
generation, but  it  finds  no  outlet,  and  is  limited  in  its  spread  by  the 
change  that  occurs  in  its  own  outer  layers.  Here  the  inflammatory 
exudate  changes  gradually  into  scar  tissue,  which  completely  envelops 
the  central  gummy  mass.  In  this  fully  developed  state  the  visceral 
gumma  therefore  consists  of  a  central  gummy  mass,  surrounded  by  a 
dense  envelope  of  fibrous  tissue,  which  itself  is  infiltrated  and  sur- 
rounded by  plasma  and  small  round  cells.  Healing  takes  place  either  by 
absorption  or  by  encapsulation  of  the  gummy  mass.  The  contraction  of 
the  fibrous  tissue  leaves  a  characteristic  hard,  puckered  scar. 

The  diffuse  gumma  forms  still  another  pathologic  type,  in  which  the 
syphiloma  is  spread  over  a  relatively  large  area,  undergoes  no  central 
degeneration,  and  heals  by  complete  transformation  into  scar  tissue. 

Lesions  of  the  Larger  Vessels — Of  the  larger  vessels  the  arteries  are 
much  the  most  commonly  affected  by  syphilis,  the  veins  less  often,  the 
lymphatics  least  of  all. 
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The  lesions  arc  coiiijiai-ahlc  to  those  that,  occiii-  in  tlic  capillaries — 
i.  e.,  exudation  into  and  al)<»ut  llic  vessel  witli  olilitcrat  ion  and  deii'enera- 
tion  as  its  terminal  stage.  Indeed,  some  larger  vessels  are  often  in- 
volved in  the  eajiillary  lesions  descrihed  above.  Bnt  the  ty])ieal  syph- 
ilitic lesions  of  the  large  vessels,  especially  the  arteries,  derive  their 
importance  rather  from  the  lesions  of  the  vessels  themselves  than  from 
those  of  the  snrronnding  tissues. 

The  "coat-sleeve"  infiltrate  is  seen  about  small  vessels;  but  this 
systematic  disposition  of  the  exudate  diminislu^s  ])rogressively  in  })ro- 
portion  to  the  size  of  the  vessel  attacked  until,  in  the  aorta,  the  lesions 
are  usually  patches  distributed  over  the  circumference  of  the  artei-y,  but 
showing  no  definite  tendency  to  surround  it. 

The  changes  in  the  walls  of  the  larger  arteries  are  most  conmion  and 
have  been  best  studied  in  the  arteries  of  the  brain.  Whether  these 
changes  usually  begin  in  the  arterial  intima,  as  lleubner,  their  discov- 
erer, supposed,  or  in  the  adventitia,  as  is  now  generally  believed,  they 
sjn-ead  around  and  along  the  vessel  in  the  form  of  a  round-cell  exudate, 
nsually  involving  the  adventitia  rather  more  than  the  intima,  but  in 
large  measure  sparing  the  muscular  tissue  of  the  media.  Actual  gum- 
mata  may  occur  in  the  adventitia.  Thus  the  wall  of  the  vessel  is  thick- 
ened, its  elasticity  lessened,  its  intima  congested  and  roughened.  Hence 
in  the  smaller  arteries  the  clinical  result  of  syphilitic  inflannnation  is 
nsually  thrombosis  or  obliteration,  less  often  rupture  or  aneurysm,  while 
in  the  aorta  aneurvsm  is  the  clinical  manifestation  of  the  disease. 


CHAPTER    LXX 
THE  COURSE  OF   SYPHILIS 

THE    ONSET 

At.thouoh  utterly  irn-gular  in  its  course,  syphilis  is  practically  al- 
ways quite  characteristic  in  its  beginnings  (at  least  in  the  male),  and 
thus  the  diagnosis  of  syphilis  is  happily  most  readily  made  at  the  time 
when  it  is  most  necessary  to  make  it. 

Onset  in  Man — In  order  to  get  a  picture  of  the  way  in  which  syphilis 
begins  let  us  take,  for  example,  a  typical  case  in  a  man.  He  has  inter- 
course on  a  given  date  (and  may  notice  an  abrasion  n})on  the  penis,  or 
tliere  may  come  out  within  the  next  few  days  a  crop  of  herpetic  vesicles. 
Yet  in  the  great  majority  of  instances  neither  of  these  things  is  noted). 
He  thinks  himself  entirely  normal  and  notices  nothing  wrong  for  a 
])eriod  of  three  to  five  weeks.  Then  he  accidentally  becomes  aware  that 
there  is  upon  the  glans  jienis  or  upon  the  foreskin  a  single  pimple.  This 
gi'ows  and  becomes  quite  hard,  and  is  eroded  or  ulcerated  upon  its  sur- 
face. In  a  week  or  ten  days  the  glands  in  one  or  both  groins  begin  to 
swell,  j-et  the  sore  itself  and  the  glands  are  practically  painless,  and,  as 
neither  of  them  attains  any  great  size,  the  patient  may  neglect  to  con- 
sult a  physician.  But,  though  relatively  insignificant,  the  sore  does  not 
get  well ;  the  glands  do  not  disappear.  Three  or  four  weeks  go  by  and 
the  ulceration  upon  the  surface  of  the  sore  gradually  heals,  but  a 
hard,  typical  lump  remains  under  the  epidermis.  Then,  in  from  two 
to  three  months  from  the  time  of  infection,  the  first  general  symptoms 
appear. 

First,  he  begins  to  feel  a  little  miserable ;  his  bones  aelu> :  he  feels 
perhaps  a  little  feverish,  but  probably  not  definitely  sick,  and  may  take 
no  very  great  account  of  his  malady  until  he  notices  a  rash  upon  his 
body  or  some  sore  spots  in  the  mouth  or  pharynx.  Tliese  are  pretty 
sure  to  bring  him  to  the  physician,  who  finds  liiui  with  a  characteristic 
macular,  papular,  or  polymor|)hous  eru])tion  (to  be  descrilx^d  in  detail 
later),  with  little  sores  in  the  uioulh  or  jiharyux,  with  disseminated, 
minute,  scabbed  ulcerations  in  tlie  scalp,  })erhai)s  with  a  slight  evening 
rise  of  temperature,  and  tender  sternum  and  sliins.  He  is  in  full  sec- 
ondary syphilis.  The  diagnosis  is  unmistakable. 
740 
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Onset  in  Woman — Such  is  tlie  course  followed  by  almost  all  men. 
Tn  woineii  the  onset  of  the  disease  is  by  no  means  so  characteristic.  The 
chancre  is  so  slight  a  lesion  that  it  is  nsually  overlooked  by  the  patient, 
and  she  may  fancy  herself  entirely  well  nntil,  two  or  three  months  after 
infection,  she  begins  to  feel  run  down.  She  may  have  cnongli  fever  to 
fancy  she  has  malaria,  or  she  may  be  treated  for  an  imaginary  typhoid ; 
or  she  may  snffer  from  frightful  pains  in  her  bones,  in  her  head,  these 
pains  coming  on  in  the  evening  and  mnch  worse  at  night  than  during  the 
day.  A  short  while  after  the  l)eginning  of  this  outbreak  of  general 
toxemia  she  may  show  lesions  of  skin  and  mucous  mend:)rane  qnite  as 
characteristic  as  those  found  in  the  male.  But  in  a  certain  proportion  of 
cases  (9  per  cent)  these  objective  evidences  are  so  faint  as  to  be  over- 
looked and,  consequently,  she  does  not  present  a  typical  and  unmistak- 
able picture  of  the  disease.  In  such  cases  rei)eated  miscarriages,  or  the 
birth  of  children  that  pr()m])tly  die,  may  constitute  the  only  early 
symptoms. 

If  the  diagnosis  is  not  made,  her  symptoms  may  gradually  abate, 
and  it  may  be  years  lief  ore  a  tertiary  outbreak  proves  that  she  has 
syphilis.  Or  she  may  go  on  to  have  some  characteristic  lesion  within  a 
few  weeks  or  months. 

DURATION    OF    PRIMARY    AND   SECONDARY 
INCUBATION 

Such  is  the  beginning  of  sy})hilis  as  we  sec  it  clinically.  It  may  be 
divided  into  two  periods:  the  primary  incubation,  ending  with  the  ap- 
pearance of  the  primary  lesion — the  chancre — and  the  secondary  incu- 
bation, ending  with  the  apfjcarance  of  the  secondary  lesions. 

The  extreme  limits  of  the  various  incubation  periods  arc: 

First  incubation  (inoculation  to  chancre)  ;=  ten  days  to  six  weeks. 

Second  incubation  (appearance  of  chancre  to  secondaries)  ^within 
five  months. 

Total  incubation  (inoculation  to  secondaries)  ==:  one  month  to  six 
months. 

But  if  the  patient  actually  has  syphilis,  it  is  rarely  necessary  to  wait 
so  long,  for  clinically  the  secondary  incubation  falls  within  three  months 
in  t)4  per  cent,  and  the  total  incubation  within  four  months  in  9G  jier 
cent  of  all  cases.  What  might  be  termed  "  the  normal  case  "  runs  a  pri- 
mary incubation  from  two  to  five  weeks,  a  secondary  incubation  from 
one  to  three  months,  a  total  incubation  from  six  weeks  to  four  months. 

THE    SECONDARY    LESIONS 

The  secondary  lesions,  if  anticii)ated  by  treatment,  may  never  ap- 
pear.    Indeed,  the  early  symptoms,  both  primary  and  secondary,  are 
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.'iilinlv  ovi'i-looki'd  ill  1  ]HM'  cent  of  iiieu  {'I'l  out  of  :-',l70)  and  in  9 
per  cfiii  n(  uoiucn  (IS  out  of  207). 

Definition. — Tlio  soconilary  lesions  of  svj)liilis  are  twofold:  an  acute 
loxcuiia  and  (H-rtain  local  lesions  varying  in  character  from  simple  con- 
<n's)  ion  to  exudation.  These  local  lesions  arc  not  destructive  in  char- 
acter, do  not  invade  the  adjoining  tissues,  do  not  undergo  caseation, 
and  on  healing  leave  little  or  no  scar.  They  have  usually  a  spontaneous 
tendency  to  lical. 

Secondary  Toxemia. — Examination  of  the  blood  during  the  first  few 
months  of  syphilis,  or  at  least  until  the  disease  is  controlled  by  treat- 
ment, reveals  a  chloroanemia.  In  the  majority  of  cases  in  one's  private 
practice  this  condition  reveals  itself  but  by  one  symptom :  viz.,  loss  of 
weight.  One  very  frequently  finds  the  syphilitic  10,  20,  or  even  30 
pounds  lighter  at  the  end  of  six  months  than  he  was  the  day  of  his  in- 
fection.    This  loss  is  gradually  regained  under  treatment. 

On  the  other  hand,  typical,  severe,  syphilitic  toxemia  with  fever, 
prostraticm,  and  various  pains,  preceding  the  outbreak  of  the  localized 
secondary  symptoms,  is  so  rare  as  to  be  almost  always  mistaken  for 
malaria  or  typhoid  fever  until  the  eruptive  lesions  appear  and  establish 
the  diagnosis,  unless,  as  happened  to  a  youth  who  came  to  me  in  the  full 
glory  of  a  general  papular  syphilid,  it  suggests  measles. 

The  long-drawn-out  debility,  with  loss  of  weight  as  its  most  striking 
symptom,  is  much  more  severe  among  women. 

Local  Lesions — The  first  local  secondary  lesion  appears  on  the  skin 
ill  almost  every  case. 

This  first  eruption  is  macular  or  maculopapular,  and  generally  dis- 
tributed over  the  trunk,  less  marked  on  the  extremities.  Exceptionally, 
it  is  preceded  by  a  few  scattered  papules. 

The  Early  Secondary  Lesions. — But  soon  a  wdiole  gi'oup  of  lesions 
appears  to  form  a  characteristic  picture  of  early  syphilis.  The  body  is 
covered  with  macules  or  papules;  the  scalp  is  full  of  moist  crusta- 
ceous  papules  ("  scabs,"  the  patient  calls  them)  ;  there  are  pains  in 
the  joints,  the  bones,  the  muscles,  the  head ;  the  mouth  and  throat 
are  filled  with  mucous  papules  and  erosions;  the  lymph  nodes,  es- 
pecially the  epitrochlear  and  posterior  cervical,  become  enlarged,  while 
the  scar  of  the  chancre  with  its  satellite  adenitis  still  marks  the  port 
of  entry. 

Such  is  the  pathognomonic  picture  of  secondary  syphilis  at  its  out- 
set. The  picture  lasts,  in  any  or  all  of  its  constituents,  from  a  week  or 
two  to  a  month  or  two. 

The  Subsequent  Secondary  Lesions. — After  the  subsidence  of  this 
first  outbreak  the  occurrence  of  secondary  sym]itoms  follows  no  rule. 
Lesions  of  the  skin  and  mucous  memhranes  are  likely  to  r('la])se,  but  at 
what  intervals  one  cannot  prophesy.     A  surprisingly  large  proportion 
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of  wcll-troated  cases — |)orliiij)s  one  in  five — liavc  no   fiirllicr  sccniidary 
sviii]»t()iiis.      RclaiL-^os  arc  most  friMjuent   hi  the  first  vear. 

Duration  of  Secondary  Lesions — While  there  is  no  absolute  term  to 
relapses  of  secondary  lesions,  no  ''  secondary  ])eriod  "  of  syphilis,  yet 
secondary  lesions  cease  within  the  first  four  years  in  about  !)0  per  cent 
of  cases,  within  six  or  seven  years  in  al)out  95  per  cent.  Secondary 
lesions  appearing  later  than  the  tenth  ycsar  are  the  rarest  exceptions. 

THE    TERTIARY    LESIONS 

Definition — Those  lesions  of  syphilis  which  are  localized  rnd  de- 
structive of  tissue  are  called  tertiary.  They  consist  of  relatively  diffuse 
infiltrations  terminating  in  the  production  of  masses  of  scar  tissue  or 
of  relatively  localized  masses  (gummata)  tending  to  central  caseation. 
The  tertiary  lesions  show  little  tendency  to  heal  spontaneously,  but 
spread  to  the  surrounding  tissue,  advancing  in  a  circular  or  circinate 
way  and  destroying  every  tissue  encountered  in  truly  malignant 
fashion. 

Occurrence — The  majority  of  eases  of  syphilis  as  we  see  it  to-day 
do  not  have  any  tertiary  lesions. 

Tertiaries  make  their  appearance  more  often  in  the  second  and  third 
years  of  the  disease  than  in  any  other  two  years ;  that  even  in  the  first 
year  they  are  by  no  means  uncommon  (0  per  cent,  Fournier;  13  per 
cent,  Keyes).  In  half  the  cases  they  appear  first  within  three  (Ke^^es) 
to  seven  (Fournier)  years  after  the  chancre.  The  beginning  may  be  de- 
ferred for  an  almost  indefinite  time.  Among  my  cases  the  four  longest 
deferred  began  at  thirty  (twice),  thirty-one,  and  forty  years. 

Relapses — The  intermittent  or  relapsing  character  of  syphilis  is  most 
evident  in  its  tertiary  lesions.  Relapses  of  sectrndary  lesions  usually 
occur  at  relatively  short  intervals  of  a  few  months;  tertiary  relapses  at 
longer  intervals. 

About  one  third  of  my  cases  of  tertiarism  relapsed,  and  about  half 
of  these  relapsing  cases  recurred  no  nion;  after  two  years. 

THE    PARASYPHILIDS    OR    SYPHILITIC    DYSTROPHIES 

Definition. — The  parasyjthilids  or  syphilitic  dy3tro])hi(>s  are  lesions 
or  functional  derangements  for  wliicli  ])athology  shows  no  syphilitic 
basis  and  for  which  the  antisyphilitic  specifics  afi'ord  little  or  no  relief. 
They  are  apparently  toxic  in  origin,  and  may  be  caused  by  various 
forms  of  systemic  intoxication.  This  systemic  intoxication  is  usually, 
though  not  necessarily,  syphilis — syphilis  imjilanted  upon  a  soil  har- 
rowed by  an  evil  heredity  or  fertilized  by  debility  due  to  such  causes 
as  malnutrition,  excessive  mental  or  physical  strain  or  debauch. 
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Varieties. — Tims  lite  parasyphilids,  or  syphilitic  dystrophies,  include 
(ill  condHlons  irhicli,  without  being  pathologically  sypliiUtic,  are  clin- 
icalhj  due  to  sypliilis.  Their  name  is  legion.  A  case  showing  ''  ecze- 
niatous-looking  "  nails,  apparently  due  to  syphilis,  and  yet  persisting 
after  the  truly  syphilitic  lesions  had  been  cured,  is  an  excellent  example 
t>f  a  large  and  entirely  indefinite  class  of  conditions  bearing  no  special 
hall-mark  of  syphilis,  and  yet  arising  during  the  active  period  of  the 
disease.  In  the  patient's  mind  such  lesions  are  truly  syphilitic:  Thus 
one  man  tells  me  his  skin  "  has  never  been  the  same  " — another  that  the 
texture  of  his  hair  or  nails  has  changed — since  his  syphilis.  Another 
feels  his  spirit  broken  or  his  vitality  gone ;  he  never  has  regained  the 
weight  lost  during  the  first  months  of  the  disease ;  he  has  been  afflicted 
with  neuralgic  headaches  ever  since  the  disease  began.  Another  has  be- 
come hysterical  or  neurasthenic  or  syphilobic  to  an  insane  degTce. 

Are  these  functional  or  dystrophic  conditions  truly  syphilitic  in 
origin  ?  Clinically,  yes.  Syphilis  is  undoubtedly  the  exciting  cause. 
And  yet  in  many  such  instances  one  feels  assured  that  the  constitution 
of  the  patient  is  much  more  at  fault  than  the  syphilis.  The  same  rough 
skin  or  impaired  vitality  might  have  resulted  from  typhoid  fever  or 
from  a  severe  mental  shock  or  from  prolonged  nuilnutrition.  The  dis- 
order is  a  functional  disturbance  of  the  nervous  system  evoked  by  syph- 
ilis, but  whether  evoked  by  terror  or  by  toxin,  it  is  often  impossible 
to  say. 

1.  Such  is  a  large  vague  group  wdiich  will  or  will  not  be  classed  as 
syphilitic  dystrophies,  according  as  the  physician  is  materialist  or 
idealist. 

2.  Again,  there  are  a  number  of  conditions  manifestly  not  neurotic 
in  origin,  and  of  which  syphilis,  like  any  other  chronic  toxemia,  may  be 
the  cause.  Arteriosclerosis  comes  first  to  mind,  and  with  it  interstitial 
sclerosis  of  any  viscus.  Fournier  would  add  certain  cases  of  epilepsy, 
glycosuria,  etc.  Indeed,  this  class  of  cases  is  but  little  less  broad  and 
vague,  but  little  more  closely  and  essentially  allied  to  syphilis  than  the 
preceding  one. 

3.  In  the  third  class,  and  strikingly  emphasized  by  their  frequency, 
their  fatality,  and  their  almost  constant  association  with  syphilis,  are 
tabes  dorsalis,  paresis,  and  Erb's  spastic  spinal  paralysis.  These  are  the 
parasyphilids  jmr  excellence. 

4.  In  a  fourth  class  are  the  defects  of  development  imparted  by 
hereditary  and,  to  a  less  degree,  by  infantile  syphilis — the  hereditary 
syphilitic  dystrophies. 

PROGNOSIS 

The  general  prognosis  of  syphilis  is  a  gloomy  prospect  compounded 
of  various  follies  amid  which  madness  for  drink   and  carelessness  in 
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treatment  stand  preeminent.  Yet  tlic  cases  wliicli  I  have  personally 
supervised  from  beginning  to  end  have  been  singuhirly  free  from  grave 
relapses,  a  freedom  which  1  Ixdieve  they  owe  to  the  system  of  treat- 
ment followed,  and  constant  insistence  npon  the  fact  that  relapses  can 
neither  be  foreseen  nor  absolutely  prevented  by  any  system  of  treat- 
ment. If  the  patient  is  made  to  recognize  that  he  cannot  be  guaran- 
teed against  relapse  in  his  own  j^erson  (however  snre  he  may  be  that 
he  is  no  longer  infectious)  he  is — sanely — on  his  guard  and  prepared 
to  report  at  the  outbreak  of  symptoms  when  they  may  be  promptly 
controlled. 

In  short,  a  case  of  syphilis  intelligently  treated  and  properly  con- 
dncted  usually  terminates  witli  the  cessation  of  trcatuient  at  the  end  of 
three  years  in  all  things  except  the  matrimonial  guarantee,  which  is 
habitually  to  l)e  reserved  for  two  years  longer. 

The  elements  of  the  prognosis  are : 

1.  The  patient's  constitution. 

2.  His  environment. 

3.  His  habits,  chiefly  as  regards  alcolhtl  and  tobacco. 

4.  His  treatment. 

5.  The  lapse  of  time. 

The  Patient''s  CoNSTiTUTioisr 

In  syphilis,  as  in  any  other  disease,  the  most  important  element  of 
prognosis  is  the  way  the  patient  happens  to  react  to  the  infection. 

But  the  effect. of  the  constitution  of  the  patient  npon  the  course  of 
the  disease  is  by  no  means  limited  to  the  bald  moderation  or  intensifica- 
tion of  symptoms.  Syphilis  brings  out  ev'ery  latent  weakness.  It  en- 
courages the  development  of  tulxM'culosis.  It  plunges  the  hysterical  and 
the  neurasthene  iuto  new  dcjilhs  of  despair.  It  feeds  every  organic 
neuropatliic  predisposition.  On  the  other  hand,  the  syphilis  itself  is 
colored  liy  every  tinge  of  heredity — diathesis  and  temperament  alike. 
Persons  of  gouty  tendency  run  to  sealy  and  tubei-euloid  eruptions,  and 
are  said  to  l)e  es])ecially  liable  to  syphilis  of  the  nervous  system  (though 
I  cannot  substantiate  this  assertion).  Eczema  becomes  almost  inex- 
tricably intermingled  with  eczematoid  sy])liilids  (lichen  ])lanus,  psori- 
asis, and  similar  skin  lesions,  though  the}'  may  be  closely  simulated  by 
syphilis,  can  scarcely  be  said  to  influence  the  course  of  the  disease). 
The  anemic  or  ^'  scrofulous  "  victim  suffers  intensely  from  early  toxe- 
mia, florid,  general  early  skin  lesions,  and  mucous-niend)rane  lesions  of 
a  most  persistent  relapsing  character.  The  neuropath  is  stricken  in  his 
p<:)int  of  least  resistance.  In  short,  syphilis  assumes  the  habit  of  its 
victim.     Its  course  depicts  his  weakness. 
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TiiK  Patient's  Environment 

Svpliilis,  like  character,  is  foimded  upon  lieredity  modified  by  en- 
viron iiioiit.  Every  influence  to  which  the  patient  is  subjected  may  react 
upon  his  disease. 

The  Patient's  Habits 

Since  tlic  patient's  native  immunity  to  syphilis  is  his  most  impor- 
tant asset,  to  fortify  that  immunity  should  be  his  constant  effort.  Dur- 
ing; the  first  years  of  the  disease  he  should  keep  ''  in  training."  Kegular 
hours,  simple  food,  plenty  of  sleep,  fresh  air,  and  exercise  should  be  his 
rule  of  life  in  so  far  as  his  position  permits.  A  regard  for  the  ele- 
mentary rules  of  hygiene  is  always  helpful,  and  is  in  some  cases  of 
syphilis  as  important  as  in  tuberculosis.  Unfortunately,  many  syph- 
ilitics  grossly  neglect  the  rules  of  hygiene,  and  yet  come  to  no  immedi- 
ate, manifest  harm.  Consequently,  they  treat  lightly  the  warning  that 
bids  them  look  to  a  more  or  less  distant  and  problematical  future ;  they 
neglect  to  make  every  effort  to  stamp  out  the  disease  while  it  is  yet 
young,  and  in  later  years  they  return  groaning  under  afflictions  that 
w^ere  quite  preventable. 

Alcohol. — The  reaction  of  alcohol  upon  syphilis  epitomizes  the  ef- 
fects of  bad  environment  and  evil  habits.  Alcohol  is  the  commonest  as 
well  as  the  most  active  enemy  of  the  syphilitic.  Malignant  early  syph- 
ilis is  most  frequent  among  those  who  have  been  alcoholic,  malignant 
late  syphilis  among  those  who  remain  alcoholic. 

In  debating  the  effect  of  alcoholism  in  syphilis  a  strict  definition  of 
the  term  is  essential.  By  alcoholism  is  meant  chronic  intoxication  by 
alcohol.  This  does  not  imply  drunkenness.  A  man  may  die  of  alco- 
holism without  ever  being  drunk.  Indeed,  the  man  who  boasts  that  he 
cannot  get  drunk  has  the  opportunity  of  becoming  far  more  alcoholic 
than  he  who  is  laid  low  by  a  stein  of  beer;  and  it  is  precisely  among 
these  hardy  and  incessant  drinkers  that  the  most  pronounced  evil  ef- 
fects may  be  looked  for.  Persistent  drinking  may  make  it  impossible 
to  prevent  or  to  cure  tertiary  relapses. 

But  the  essential  evil  of  alcoholism  is  not  that  it  so  often  makes  the 
lesions  of  syphilis  virulent  and  hard  to  cure,  but  that  it,  combined  with 
inefficient  treatment  (and  the  two  go  hand  in  hand),  is  almost  the  whole 
cause  of  late  syphilis.  I  have  elsewhere  cited  my  personal  statistics  in 
this  regard,  and  my  clinical  impression  is  even  stronger — much  stronger 
— than  my  statistics. 

Tobacco — The  ill  effect  of  tobacco  is  immediate,  local,  and  obvious. 
If  it  excites  mouth  lesions  it  must  be  stopped,  but  otherwise  it  may  be 
used  in  moderation. 
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Time  and  TKEAT^noNT 

Time  and  treatment  are  the  enemies  of  syphilis.  Age  certainly  does 
wither  her  though  time  cannot  be  said  to  stale  her  infinite  variety.  If 
the  disease  relapses,  aj^^ropriate  treatment  diminishes  by  fully  80  per 
eent  the  prospect  of  further  relapse,  though  under  this,  as  under  any 
other  geometric  progression,  an  infinite  number  of  relapses  is  possiUle. 

Three  out  of  4  cases  of  syphilis,  as  we  encounter  it  clinically,  end 
within  five  years ;  7  out  of  8  within  ten  years ;  while  only  1  in  30  lasts 
over  twenty  years. 

Abstinence  from  alcohol  and  attention  to  treatment  each  cut  down 
the  average  duration  of  the  disease  (as  compared  to  alcoholic  or  ill- 
treated  cases)  by  about  five  years. 

MORTALITY    FROM    SYPHILIS 

The  most  competent  man  to  speak  on  this  subject  is  the  Insurance 
examiner.     Dr.  Bross  writes : 

I  think  the  conclusion  is  justified  that  syphilitics  may  be  insured  at  any 
thne  after  the  symptoms  have  ceased  to  show  tliemselves,  but  not  at  stand- 
ard rates.  Syphilis  no  doubt  shortens  the  expectancy  of  life,  and  there  is 
a  largely  increased  mortality  among  tlie  class  during  life. 

This  mortality  is  largely  indirect,  due  chiefly  to  alcoholism,  mental 
diseases,  circulatory  and  renal  diseases. 
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DIAGNOSIS    OF    SYPHILIS 

MEANS    OF    DIAGNOSIS 

Tjie  means  of  diagnosing  syphilis  may  be  classified  as  follows : 

1.  Laboratory  Diagnosis. — Examination  for  spirocheta. 

Inoculation  of  monkeys. 
Specific  reaction. 
Examination  of  the  blood. 
Examination    of    syphilitic    tissue     (bi- 
opsy). 

2.  Clinical  Diagnosis. — History. 

Scars  of  previous  lesions. 
Appearance  of  the  present  lesion. 
Effect  of  treatment. 

Laboratory  Diagnosis — Examination  for  Spirocheta. — The  opinion 
of  a  real  expert  is  valuable  confirmatory  testimony.  But  even  the  most 
expert  my  fail  to  find  the  spirocheta  when  present,  and  may  think  he 
sees  it  when  absent.  Hence  such  evidence  is  only  confirmatory.-  I 
find  it  most  useful  in  the  differential  diagnosis  of  chancre  and  of  buccal 
sores. 

Inoculatioyi  of  Moiikeys. — This  can  never  be  generally  employed  for 
lack  of  subjects.     It  appears  to  be  a  reliable  test. 

Specific  Beaction. — The  only  specific  reaction  at  present  available 
is  the  Wassermann  test,  the  virtue  of  which  has  been  already  discussed 
(p.  736).  _ 

Examinaiion  of  Syphiliiic  Tissue. — A  snipping  from  the  lesion  may 
help  differentiate  gumma  from  neoplasm  or  tuberculosis.  Yet  in  prac- 
tice this  is  rarely  employed,  for  the  actual  appearance  of  a  specimen  thus 
obtained  is  often  quite  nondescript.  The  pathologic  characteristics  of 
syphiloma  are  ill-defined  and  of  a  negative  type,  and  it  is  often  difficult 
to  get  a  deep  enough  section  of  the  growth  to  show  its  structure. 

Clinical  Diagnosis — Whereas  the  application  of  the  laboratory  tests 
is  as  yet  limited  and  bound  to  conform  with  the  clinical  hndings,  these 
latter  are  almost  universally  applicable.  We  are  therefore  much  better 
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acquainted  ^vith  the  limitations  of  onr  clinical  tests,  and  in  the  present 
state  of  our  art  they  are  the  more  relialjle. 

Yet  there  is  a  sharp  distinction  between  the  method  of  applying 
these  two  classes  of  tests.  The  laboratory  tests  are  applied  singly ;  the 
success  of  one  of  them  is  almost  as  convincing  as  though  they  all  coin- 
cided. But  the  clinical  tests  must  be  applied  all  together.  History  and 
scars  give  us  a  hint  of  what  may  he  the  trouble ;  this  impression  is 
strengthened  or  iveakened  by  the  appearance  of  the  lesion,  and  con- 
firmed or  refuted  by  the  effect  of  treatment.  When  all  four  clinical 
tests  agree  we  are  certain  beyond  the  certainty  conferred  by  any  labora- 
tory report.  But  if  they  fail  to  agree  we  may  remain  in  doubt,  and  the 
lesion  may  heal  and  leave  us  there.  For  recovery  under  antisyphilitic 
treatment  is  no  proof  that  the  lesion  was  syphilitic  unless  it  was  typic- 
ally syphilitic  in  appearance  or  unless  there  remains  a  typical  syph- 
ilitic scar. 

Thus  no  one  test  is  absolutely  convincing.  We  must  apply  them 
all.  In  every  instance  we  must  endeavor  to  prove  the  patient  syphi- 
litic and  the  lesion  and  the  effect  of  treatment  must  confirm  our 
opinion. 

The  two  following  points  in  physical  diagnosis  may  be  mentioned : 

Enlarged  nodes  are  the  exception  rather  than  the  rule  in  syphilis. 
Within  two  weeks  after  the  appearance  of  chancre  the  t^'pical  inguinal 
adenitis  appears,  and  lasts  some  three  to  six  months.  General  syphilitic 
adenitis  usually  follows  close  upon  the  first  general  eruption,  and  dis- 
appears well  wdthin  the  year.  Hence  syphilitic  adenitis  ts  extremely 
rare  after  the  first  year. 

Dr.  ]Sr.  B.  Potter  finds  strong  confirmatory  evidence  of  syphilis  in 
destruction  of  the  large  papilla;  at  the  base  of  the  tongue  (Virchow's 
atrophia  levis).  These  are  palpable  rather  than  visiljle.  On  passing 
the  finger  over  the  back  of  the  tongue  one  feels  it  to  be  glazed  and  smooth 
instead  of  lumpy,  as  is  the  normal  tongue.  This  destruction  of  the  large 
papillae  by  syphilis  is  common,  though  by  no  means  constant.  It  may 
be  of  assistance  in  diagnosing  syjihilis,  but  is  not  an  infallible  sign. 

DIAGNOSIS    OF    DIFFERENT    PERIODS    OF    THE    DISEASE 

We  may  summarize  here  certain  diagnostic  situations  that  con- 
stantly come  u]). 

The  Initial  Stage. — To  diagnose  syphilis  by  the  appearance  of  a 
chancre  one  must  find  (p.  715) — 

1.  Typical  chancre. 

2.  Typical  regional  adenitis, 

3.  N^egative  autoinoculation  (p.  709). 

4.  Positive  Wassermann,  or  discovery  of  Spirocheta  pallida. 
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riil(>ss  tlio  (liiiii-nosis  is  nhsolulcln  fortified  l)v  tlicso  jirccantions,  one 
is  net  licensed  to  lu'ain  treiitmeiit  l)eforc  tlie  secondary  outbreak. 

The  Secondary  Outbreak. — Various  ('onil)iiiations  of  eircumstaneos 
lead  to  a  diaiiuosis  at  the  time  of  the  secondary  outbreak.  The  most 
connnou  combinations  are  the  following: 

1.  General  macular  or  papular  eruption  with  the  scar  of  chancre 
and  persistent  regional  adenitis. 

2.  Scattered   syphilitic    papnles    with    the    chancre    and    lymphatic 

nodes. 

3.  Chancre  and  lyni])hatic  nodes  nndiscoverable ;  general  macular 
or  papular  erujjtion  combined  either  with  scabs  in  the  scalp  or  mucous 
papules  in  the  mouth,  or  symptoms  of  general  toxemia  (notably  noc- 
turnal pains). 

4.  j\Iouth  lesions  combined  either  with  scabs  in  the  scalp  or  char- 
acteristic general  adenopathy. 

5.  Preeruptive  fever  with  toxic  symptoms,  scar  of  chancre,  and  per- 
sistent nodes. 

In  a  Period  of  Calm. — Within  the  first  six  months  typical,  posterior 
cervical,  and  epitrochlear  adenopathy  are  usually  found.  If  both,  sets 
of  nodes  are  enlarged  and  the  patient's  history  is  suggestive  of  syphilis, 
it  is  proper  to  confirm  the  diagnosis,  since  the  chances  are  that  the  pa- 
tient has  the  disease,  and  it  is,  therefore,  safer  for  him  to  continue 
treatment  than  to  stop  it. 

After  the  first  six  months  there  is  often  no  trace  whatever  of  the 
disease.  In  this  event  we  must  depend  entirely  upon  the  history,  and, 
even  though  it  be  not  very  impressive,  it  is  usually  wiser  to  continue 
the  treatment  on  the  diagnosis  previously  given ;  for  there  are  no  means 
of  proving  that  the  patient  has  not  syphilis,  and  the  omission  of  treat- 
ment may  bring  him  grave  relapses  in  the  future. 

Later  Relapses — The  diagnosis  rests  chiefly  upon  the  characteristics 
of  the  lesion  and  its  reaction  to  ap})i-oi)riate  treatment.  But,  as  already 
stated,  the  patient's  history  should  be  searched  and  his  body  carefully 
inspected. 

Tertiary  lesions  of  brain,  l)one,  and  viscera  (piite  often  occur  in  pa- 
tients who  give  no  history  of  previous  syphilis  and  show  no  scars.  In 
such  eases  we  must,  therefore,  go  by  the  physical  characteristics  of  the 
lesion.  Yet  the  treatment  instituted  must  always  be  regarded  as  ten- 
tative until  the  resolution  of  the  lesion  proves  that  it  is  syphilitic.  The 
dangers  of  overtreatment,  especially  in  obscure  lesions  of  the  nervous 
system  which  may  or  may  not  be  syphilitic,  must  always  be  borne  in 
mind. 

Wassermann  Test. — This  is  a  great  help  as  an  adjunct  in  diagnosis 
at  all  staaes  of  the  disease. 
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PREVENTION 

Abortive  Treatment — To  abort  syphilis  is  impossible.  Syphilis  may 
abort  itself ;  but  evcm  though  no  symptoms  follow  a  true  chancre  we  have 
no  means  of  judging  whether  the  disease  is  ended  or  whether  we  may 
look  for  an  outbreak  iive  or  ten  years  hence.  Excisiori  of  the  chancre 
does  not  abort  syphilis,  clinically  or  experimentally,  in  man  or  in  mon- 
key. If  the  patient  is  seen  within  twelve  hours  of  a  suspected  contact, 
mercurial  ointment  should  be  well  rubbed  into  the  suspected  part. 
After  twenty-four  hours  the  ointment  may  be  removed. 

Beyond  this  nothing — neither  cauterization,  nor  excision,  nor  in- 
ternal medication — will  abort  syphilis. 

GENERAL    PRINCIPLES    OF    TREATMENT 

In  the  frcalmcitl  of  si/p/iihs  t/ie  physician  has  tiro  ends  in  rieir:  viz., 
to  prerent  tJie  appearance  of  symptoms  and  to  cure  them  irlien  they  do 
appear — to  control  the  disease  and  to  cure  its  lesions. 

These  two  ends  are  entirely  distinct,  and  unless  this  distinction  is 
kept  constantly  in  mind  a  discussion  of  the  treatment  of  syphilis  be- 
comes a  mere  muddle. 

For  example:  It  is  routine  practice  to  administer  mercury  without 
potassium  iodid  during  the  first  year  of  syphilis.  But  if  the  ])atient  de- 
velops a  gunnna  during  that  first  year,  we  promptly  administer  iodid, 
at  the  same  time  continuing  the  routine  mercurial  treatment.  We  arc 
attacking  the  disease  by  mercury,  the  lesion  by  iodid. 

Thus  there  are  two  treatments  of  syphilis,  the  one,  routine  to  pre- 
vent relapse  and  control  the  disease;  the  other,  symptomatic,  to  cure 
lesions. 

THE    ROUTINE    TREATMENT 

The  routine  treatment  of  syphilis  is  hygienic,  tonic,  and  specific. 
The  specifics  are  often  ineffective  unless  aided  by  the  others.     Xo  one  of 
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tluMii  iiKtv  lio  (l(']u'iul('(l  u])ou  alone.  They  form  component  parts  of 
one  rational  system. 

]S'o  two  authorities  employ  precisely  the  same  routine  treatment  of 
syphilis. 

Ill  such  a  confusion  it  is  impossible  to  do  justice  to  every  man's 
opinions.  One  can  only  describe  one's  own  practice  and  the  reason  for 
it,  leaving-  to  objectors  the  privilege  of  following  any  other  system  that 
gives  tliiMii  better  I'csults. 

Hygiene  Is  of  the  First  Importance. — The  brilliant  effect  of  drugs 
often  blinds  us  to  the  need  of  hygiene  in  syphilis.  Yet  hygiene  is  all- 
important. 

The  hygienic  treatment  of  syphilis  includes  all  the  ordinary  laws  of 
health.  Regularity  of  meals,  of  sleep,  and  of  the  bowels  is  necessary. 
Xo  sjiecial  diet  is  required.  Air,  exercise,  and  light,  essential  to  all 
animal  well-being,  are  particularly  so  in  obstinate  chronic  disease. 

In  obstinate  cases  change  of  air  is  most  useful.  The  nature  of  the 
change  is  not  important:  from  seaboard  to  mountain,  from  inland  to 
shore,  sea  trip  or  dry  and  high.  Six  weeks  in  any  locality  is  long  enough 
for  the  maximum  beneficial  effect. 

I  have  more  than  once  observed  that  a  patient  who  could  not  take 
enough  of  this  drug  to  control  his  symptoms  in  New  York  could  readily 
do  so  out  of  the  city.  I  have  remarked  the  same  fact  in  patients  sent 
me  from  Chicago  and  elsewhere ;  they  could  with  ease  and  advantage 
tolerate  heavier  medication  in  New  York  than  at  home.  Many  ob- 
stinate cases  that  fail  to  respond  to  treatment  at  home,  especially  if  that 
home  be  in  the  city,  make  rapid  strides  toward  recovery  as  soon  as  the 
air  and  surroundings  are  improved.  Mercury  and  iodid  do  not  cure 
all  syphilis.  The  old  chronic  cases,  relapsing  endlessly  in  the  dark  and 
crowded  tenements  of  our  large  cities  and  returning  year  after  year  to 
our  clinics,  often  need  hygiene  far  more  than  medicine. 

The  Hot  Springs  of  Arkansas.^ — This  Mecca  of  syphilitics  requires 
a  word  of  serious  comment.  That  it  has  positive  value  I  am  sure.  But 
its  positive  value  is  reducible  to  precisely  this:  Under  the  stimulation 
of  changed  surroundings  and  aided  by  the  hot  baths,  the  old  broken- 
down  syphilitics,  the  alcoholics,  those  who  have  ruined  their  digestive 
functions  by  inundating  themselves  w'ith  iodid  of  potassium — in  short, 
all  those  whose  lesions  fail  to  improve  at  home  because  they  cannot  tol- 
erate the  high  doses  of  mercury  and  iodid  required  to  cure  them,  can 
take  such  doses  at  the  Springs. 

But  this  is  not  to  say  that  all  syphilitics  should  go  to  Hot  Springs ; 
far  from  it.  In  the  past  five  ^^ears  I  have  sent  only  four  patients  there, 
and  of  those  who  have  come  to  me  from  there,  nine  out  of  ten  were  no 

*  The  following  remarks  apply  equally  to  the  syphilis  cure  at  Aachen,  Germany. 
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Taetter  off  tlian  tliey  would  have  been  from  intelliiiont  treatment  at  home; 
while  some  were  greatly  harmed,  utterly  dilapidated  from  overtreat- 
ment,  and  requiring  months  or  years  to  recover  from  the  effects  of  their 
experience. 

Tonics  Must  not  Be  Forgotten. — If  the  patient  is  anemic,  and  this 
anemia  does  not  imjirove  under  mercury,  a  little  iron  helps.  The  pro- 
prietary organic  iron  compounds  are  useful,  but  I  often  use  the  fol- 
lowing : 

I^    Sodii  arsenat gr.  ss  to  j  (0.0^3  to  O.OG  gin.)  ; 

Ferri  reducti    "'.1(4  gm.)  ; 

Pulv.   rhei 3j  to  jss  (4  to  6  gm.), 

M. — Fiant  capsules  No.  xxx. 
S. :    One  capsule  t.  i.  d. 

The  mercury  may  be  embodied  in  this  capsule  and  strychnin  may 
replace  the  arsenic.  For  neurotic  patients  hypophosphates  and  glycero- 
phosphates also  help;  while,  if  they  have  lost  much  weight,  coddiver  oil 
and  other  fatty  emulsions  are  appropriate. 

But  it  is  in  chronic  cases  that  tonics  are  most  serviceable.  Here  (p. 
V45)  they  form  an  established  element  of  the  treatment. 

The  so-called  ""specific"  (nonmercurial)  tonics  have  little  tonic 
value.  I  think  they  owe  their  reputation  to  being  employed  when  the 
patient  has  been  drowned  in  mercury  and  iodid,  and  is  ready  to  im- 
prove as  soon  as  he  recovers  from  the  poisonous  effects  of  these  drugs. 
Under  such  circumstances  any  tonic  (or  no  tonic)  will  work  wonders, 
and  whatever  tonic  happens  to  be  used  gets  the  credit. 

Whether  atoxyl  ^  belongs  among  the  specific  tonics  the  future  must 
decide. 

lodids  Do  not  Prevent  the  Relapse  of  Syphilis. — Most  of  us  have  been 
educated  in  the  "  mercurialization  "  school.  We  do  not  remember  how 
many  treatments  used  to  be  devised  in  order  to  avoid  giving  mercury. 
We  rarely  see  a  patient  who  has  dragged  along  under  some  "  sarsa- 
parilla "  or  ''  decoction,"  or  perhaps  under  heroic  doses  of  iodid  in 
utter  misery  from  which  only  mercury  could  save  him.  My  father's 
greatest  claim  to  scientific  fame  is  the  fact  that  before  the  International 
Medical  Congress  at  Philadelphia  in  187G,  he  struck  the  first  blow  for 
freedom  from  the  error  that  mercury  pro]ierly  administered  is  a  poison. 
Since  that  time  iodid  has  played  a  less  and  less  important  part  in 
the  routine  treatment  of  syphilis.  But,  though  it  is  now  generally 
recognized  that  iodin  does  not  prevent  rela])ses  of  syphilis,  this 
drug  retains  its  hold  on  the  last  years  of  the  routine  treatment  of  most 
physicians. 

'  Cf.  Lesser,  Deutsche  med.  Wochenschr.,  July  4,  1907. 
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The  luvc'iso  reason  for  this  practice  I  do  not  see;  hence  I  do  not 
accede  to  it.  1  employ  iodin  only  for  the  cure  of  lesions,  never  in  the 
routine  treatment  of  syphilis. 

Mercury  Does  Prevent  the  Relapses  of  Syphilis. — Mercury  certainly 
d(HVs  not  cure  syphilis.  Tt  hastens  a  cure  by  destroying  the  spiro- 
cheta  by  curing  certain  lesions,  and  by  minimizing  relapses  of  the. 
disease. 

Mcrcunj,  Administered  in  Small  Doses,  is  a  Tonic. — I  quote  my 
father's  words  upon  this  subject: 

It  is  not  as  a  tonic,  or  because  it  is  a  tonic,  that  mercury  cures  syphilis 
or  alleviates  it;  but  mercury  may  be  so  used  in  the  treatment  of  syphilis 
that,  over  and  above  its  specific  influence,  it  may  still  not  only  do  the 
patient  no  harm,  but  may  be  actually  a  tonic  to  him,  doing  him  good — a 
point  that  no  one  has  hinted  at  before,  and  many  do  not  yet  believe. 

In  the  Routine  Treatment  of  Syphilis  Small  "  Tonic  "  Doses  of 
Mercury  are  More  Effective  than  Poisonous  Doses. — This  statement  is 
obviously  true,  and  is  fortified  by  the  experience  of  past  centuries  when 
mercury  was  administered  in  doses  almost  incredible  to  a  less  heroic 
age.  Yet  these  furious  assaults  were  utterly  inefficient  in  controlling 
relapses. 

So  Long  as  a  Sufficient  Amount  of  Mercury  Is  Exhibited,  it  Matters 
not  Whether  it  is  Given  by  the  Mouth,  by  the  Shin,  or  by  Injection. — 
The  attitude  of  many  syphilologists  is  this:  We  find  injections  (or 
inunctions)  far  more  effective  in  curing  symptoms  than  the  administra- 
tion of  pills.  Hence  the  same  discrepancy  must  exist  for  the  prevention 
of  symptoms.  The  premise  is  not  absolutely  accurate,  for  certain  symp- 
toms are  cured  quite  as  quickly  by  internal  medication  as  any  other 
way,  though  in  may  instances  injections  and  inunctions  are  certainly 
far  more  effective.  But  the  reason  for  this  effectiveness  is  that  by  these 
methods  larger  doses  of  mercury  are  promptly  absorbed  wdth  less  dan- 
ger of  poisoning  than  if  the  drug  Avere  given  by  mouth.  But  this  qual- 
ity of  treatment,  though  excellent  for  the  cure  of  symptoms,  is  unneces- 
sary for  their  prevention,  so  long  as  a  sufficient  amount  of  mercury  can 
be  absorbed  by  the  stomach. 

The  contention  for  injections  and  inunctions  in  the  routine  treat- 
ment is,  therefore,  valid  only  when  the  patient  cannot,  without  poison- 
ing, ingest  enough  of  the  drug  to  control  the  disease. 

As  a  matter  of  clinical  experience,  so  far  as  my  records  and  my 
recollection  go,  there  seems  little  to  choose  between  the  three  methods 
of  administering  mercury  for  the  routine  treatment  of  syphilis,  except 
m  those  patients  who  cannot  digest  enough  mercury,  or  who  cannot  bear 
the  pain  of  injections  or  the  irritation  of  inunction. 
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THE   TONIC   TREATMENT 

When  the  j^atient  conies  with  his  early  lesions  upon  him  he  requires 
(a)  that  these  lesions  be  controlled  and  {h)  that  their  rela})se  be  pre- 
vented. 

First,  he  is  given  a  preliniinarv  instruction,  covering  the  following 
points : 

1.  The  gravity  of  his  disease,  the  duration  of  treatment,  the  proba- 
bility that  his  symptoms  will  be  mild  if  he  attends  to  treatment,  the 
fact  that  he  must  continue  treatment  while  well,  just  as  though  he  were 
sick. 

2.  The  great  importance  of  hygiene,  the  necessity  for  abstinence 
from  alcohol,  and  moderation  in  the  use  of  tobacco. 

3.  How  others  are  infected,  and  how  to  avoid  this  infection. 

4.  His  need  to  have  his  teeth  put  in  good  order  and  kept  so. 

5.  The  necessity  of  reporting  every  little  while  that  he  may  be 
weighed  and  his  throat  and  urine  examined. 

The  mercurial  treatment  is  then  instituted  by  an  injection  if  the 
lesions  are  grave,  but  usuallj^  with  G.  and  L.  granules  (p.  7G2). 

Fifty  of  them  are  ordered,  and  (if  it  is  a  Monday  morning)  he  is 
given  this  list : 

Monday    .  .  1  1 

Tuesday   1  2  1 

Wednesday 2  1  2 

Thursday    2 

This  means  he  is  to  take  one  gi'anide  after  lunch  and  one  after  din- 
ner on  Monday ;  one  after  breakfast,  two  after  lunch,  and  one  after 
dinner  on  Tuesday,  etc.,  and  to  report  on  Thursday. 

If  all  goes  well,  his  list  is  then  continued  to  the  following  Monday, 
thus: 

Thursday    .  .  2  -         2 

Friday  '. 2  3  2 

Saturday    3  2  3 

Sunday 3  3  3 

Monday    4 

with  instructions  that  if  he  has  two  colicky,  watery  stools  a  day,  he  is  to 
report  immediately. 

The  dose  is  thus  increased  one  granule  a  day  until  one  of  two  things 
occurs:  the  colicky  diarrhea  or  the  subsidence  of  the  lesions. 

If  the  diarrhea  comes  first^  the  dose  is  dropped  to  half  this  maxi- 
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iHimi  ilosc.  niul  held  tliore  until  the  syniptonis  subside,  when  the  regular 

"  Ionic  '"  dose 

2 2 2 

is  instituted.  If  tlie  lesions  disappear  before  diarrhea  occurs,  the 
"  tonic  ''  dose  is  instituted  at  once. 

If  tlu^  lesions  refuse  to  subside  within  a  few  days,  they  are  treated 
secui>du))i  arlem. 

After  several  months  of  treatment  the  digestion  of  the  patient  may 
begin  to  resent  the  mercury.  Interrupt  treatment  a  week  or  two  and 
this  will  usually  pass. 

In  th(>  second  year  treatment  is  continued  as  in  the  first. 

In  the  third  year  no  treatment  during  tbe  first  six  months.  Resume 
routine  treatment  during  the  last  six  months. 

In  the  fourth  year  no  treatment  if  the  patient  has  remained  clean 
for  two  years;  if  not,  three  months  (or  more)  of  treatment. 

In  the  fifth  year  as  in  the  fourth. 

In  the  sixth  year  matrimony  permitted  if  the  patient  has  been  two 
years  without  lesions  and  without  treatment. 

This  is  the  fundamental  principle  of  the  old  "  tonic  "  system,  shorn 
of  its  "  full  dose,"  "  reserve  dose,"  and  "  tonic  dose."  We  only  retain 
the  notion  of  a  minimum  dose.  If  the  patient  cannot  take  the  dose 
stated  above,  his  treatment  is  not  adequate.  No  matter  how  clean  his 
skin  or  how^  perfect  his  general  health,  he  must  take  a  certain  minimum 
dose  of  mercury  to  minimize  the  danger  of  late  relapses.  This  dose  is 
arbitrary— theoretic,  if  you  will  ^ ;  yet  without  it  there  is  no  adequate 
jjrospect  of  cure. 

If  the  patient  cannot  take  the  tonic  dose  of  G.  and  L.  grannies,  gray 
powder,  bichlorid,  or  mercury  and  iron  are  tried.  If  these  fail,  turn 
to  injections.     If  these  are  too  painful,  inunction. 

Routine  Treatment  by  Injections — Insoluble  injections  may  be  given, 
one  every  two  weeks,  lor  a  year,  or  until  such  time  thereafter  as  there 
shall  have  been  no  symptoms  for  six  months ;  then  one  every  three  weeks 
for  the  second  year ;  then  skip  six  months ;  then  resume  at  one  a  month 
for  six  months.  Relapse  of  symptoms  should  be  the  signal  for  resump- 
tion of  injections  every  two  weeks  for  three  months  after  their  cure. 

'  One  instinctively  looks  upon  the  relapse  of  symptoms  as  the  only  index  of  in- 
efficient treatment.  Yet  we  daily  meet  vicious  relapses  in  late  years  in  patients  whose 
lack  of  early  symptoms  led  them  to  take  no  treatment  at  all.  Without  a  theoretical 
minimum  of  mercury  we  have  no  standard  to  go  by  except  the  patient's  general  health. 
Under  well-managed  tonic  treatment  he  should  slowly  gain  weight  until  he  regains  or 
even  exceeds  his  normal  weight;  his  blood  should  become  normal  and,  within  six  months 
or  a  year,  he  should  be  in  the  pink  of  condition.  This  tonic  effect  keeps  pace  with  the 
antisyphilitic  effect  of  mercury  (though,  as  already  observed,  they  are  by  no  means 
identical)  and  is  the  best  omen  for  the  future. 
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Soluble  injections  are  usually  given  as  follows: 

During  the  iirst  three  years  courses  of  injections  every  other  day, 
the  first  two  lasting  four  to  six  weeks  each,  the  last  about  four  weeks. 

During  the  second  year,  two  courses  of  about  four  w(;eks  each. 

During  the  third  and  fourth  year,  one  four  weeks'  course. 

Routine  Treatment  by  Inunction — Interru]:)ted  courses,  two  or  three 
weeks  iu  length,  of  daily  inunctions.  Six  to  eight  courses  during  the 
first  year,  four  to  six  during  the  second,  two  to  three  during  the 
third  and  fourth. 

THE    SYMPTOMATIC    TREATMENT 

The  principles  governing  the  syniptomatic  treatment  are  generally 
accepted  and  merely  require  brief  enumeration. 

Excepting-  the  Early  Painful  Symptoms,  the  Secondary  Lesions  of  Syph- 
ilis Call  for  Mercury. 

The  Early  Painful  Symptoms  Call  for  lodid. 

Gummatous  Lesions  May  Be  Cured  by  lodid  Alone,  but  Are  Better 
Managed  by  "  Mixed  "  Treatment. 

Sclerotic  Tertiary  Lesions  and  Lesions  Difficult  to  Classify  Require 
"Mixed"  Treatment — For  such  lesions,  for  instance,  as  tubercuh)-ulcer- 
ative,  serpiginous  syphilids,  both  iodid  and  mercury  are  required. 
Some  do  better  on  high  doses  of  the  one,  some  on  the  other. 

The  Symptomatic  Treatment  Should  Always  be  Vigorous. — The  one 
thing  prol)able  (yet  not  ipiite  certain)  al)out  relapses  of  syjihilis  is  that 
they  arc  caused  by  spirochetal,  which  spirochetie  multiply  in  the  active 
lesions  of  the  disease.  Hence,  as  an  important  adjunct  to  our  routine 
treatment  of  syphilis,  the  syniptomatic  treatment  should  be  vigorous  in 
order  to  destroy  as  rapidly  as  jjossible  these  nests  of  infection.  This  is 
j^eculiarly  true  of  the  vi-vy  lesions  one  is  most  a])t  to  neglect. 

This  Vigorous  Treatment  Must  be  Continued  Even  after  the  Lesion  has 
Apparently  Healed — JS'eumann  very  justly  insists  upon  this  point:  viz., 
that  the  scai's  of  apparently  healed  syphilitic  lesions  often  contain  areas 
of  tissue  which  have  the  microscopic  a]i|)earance  of  active  syphilis. 

Vigorous  Treatment  Is  that  Treatment  which  Effects  Prompt  Improve- 
ment.— We  judge  the  tnnttment  by  its  effects.  If  a  guuniia  melts  away 
under  a  few  drops  of  iodid  and  a  mild  dose  of  mercury  given  internally, 
it  is  quite  unnecessary  to  have  recourse  to  harsher  methods.  Yet  an- 
other case,  apparently  similar  in  every  other  respect,  may  not  yield 
until  50  drops  a  day  of  potassium  iodid  are  given;  another  may  require 
100,  another  200,  while  still  another  may  be  obstinate  until  the  mer- 
curial effect  is  intensified  by  using  inunctions  or  injections.  Each 
lesion  thus  has  its  requirements,  which  can  be  learned  only  by  experi- 
ment.    One  can  never  tell  beforehand.     An  ancient  destructive  syphilid 
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oficii  virMs  ;is  rniudiv  lo  lii;lit  dosos  as  to  heavy  ones.  The  only  rnle 
to  follow  is  this:  Each  lesion  has  its  "close,"  to  which  it  yields 
})roiiil)tlv.  Find  this  dose  as  rapidly  as  possible,  and  do  not  be  misled 
hv  pi-evions  experience  with  other  lesions  into  giving  too  small  a  dose 
to  control  the  lesion  or  too  large  a  dose  for  the  needs  of  the  case. 

Severe  Treatment  Must  Be  Given  in  Short,  Interrupted  Courses,  and 
Tonics  Administered  in  the  Intervals. — This  is  the  nndcrlying  rule  for 
treatinii'  grave  destructive  lesions  of  syphilis.  Give  mercury  and  iodid 
in  increasing  doses  to  the  limit  of  toleration  and  then — stoj)  sltorf! 
Even  though  the  i)atient  seems  no  better,  he  should  be  given  an  inter- 
mission of  at  least  three  weehs  to  recover  from  the  poisonous  effects  of 
these  drugs.  During  this  intermission  iron,  arsenic,  and  strychnin  are 
administered,  according  to  the  needs  of  the  case. 

Local  Treatment  Avails  Little — Local  treatment,  whether  by  salves  or 
])owders  or  by  electricity  or  X-rays  or  any  of  the  newly  discovered  rays, 
avails  little  in  syphilis.  To  this  rule  there  are  two  notable  exceptions. 
Secondary  mucous  papules  and  ulcers  in  and  about  the  mucous  mem- 
branes heal  rapidly  under  light  cauterization,  and  condylomata  wither 
if  kept  dry. 


CHAPTER    LXXIII 
MERCURY 

TOXICOLOGY 

Salivation. — Salivation  is  the  commonest  form  of  mercnrial  poi- 
soninii'.     It  may  occur  from  the  use  of  mercury  under  any  form. 

Symptoms  of  Mild  Salivation. — The  first  symptom  noted  by  the  pa- 
tient is  a  coppery  lastc  in  the  mouth.  This  is  accompanied  by  a  very 
lieavy  disagreeable  odor  to  the  breath;  the  tongue  and  cheeks  become 
edematous  and  sliow  the  marks  of  the  teetli ;  tlie  gums  bleed;  the  teeth 
feel  sore  and  elongated. 

Examination  of  the  gums  reveals  localized  areas  of  congestion,  es- 
pecially about  the  lower  incisors  or  about  any  decayed  tooth.  When  the 
lesions  are  more  jn-onounccd  the  gums  actually  ulcerate.  The  pathog- 
nomonic mercurial  ulceration  apj)ears  behind  the  lower  incisors  and  bach 
of  the  lower  wisdom  teeth.  Ulcerations  nuiy  occur  elsewhere  in  the 
mouth,  and  it  may  ])e  almost  im])ossil)le  to  distinguish  tlie  lesions  (hie 
to  the  medicine  frcmi  those  caused  by  the  dis(»ase. 

Actual  salivatton  is  usually  slight  at  iirst,  tliough  in  sonic  cases  the 
excessive  flow  of  saliva  is  the  earliest  sym])tom. 

Symptoms  of  Severe  Salivation — ^'owadays  one  docs  not  ofteai  see 
''  goodj  old-fashioned  "  salivaiicm,  the  ])ati(mt  depressed,  feverish,  stu- 
pid, his  tongue  swollen  beyond  recognition  and  gangrenous  in  spots,  a 
constant  stream  of  ropy  saliva  drooling  from  his  swollen  lips,  Ins  tcclli 
loosened  and  falling,  even  his  jaws  becoming  necrotic,  and  his  breath 
permeating  the  atmos])liere  with  an  intensely  disgusting  fetid  odor. 

Treatment  of  Salivation. — So  important  is  the  care  of  tlie  niontli  in 
I  be  jiropliijiaxis  of  saliratiun  that  the  patient  about  to  take  a  course  of 
mei'cMi'y  shoniil  be  carefully  instructed  how  to  kec])  his  mouth  in  good 
(•on<lit  ion. 

lie  must  iirst  have  his  teeth  filled  and  tlionnigldy  cleaned  by  a 
dentist. 

He  must  brush  his  teeth  morning  and  night. 

He  must  rinse  his  mouth  morning  and  night  with  chlorate  of  jwtash, 
gr.  XV  (three  5-grain  tablets),  dissolved  in  half  a  glass  of  water  or  with 
an  alkaline  mouth  wash. 
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lie  inusr  smoke  little.^ 

lie  must  report  the  instant  his  gums  become  swollen  or  sore. 
The  treatment  of  mild  salivation  consists  in  painting  the  gums  with 
one  of  the  following  solutions: 

]>    Tr.  mvrrh.,  ) 

Tr.  ioili  com]).,   J- aa  oj  (4  gm.). 

Aqua',  j 

S. — Apply  to  gums  once  or  twice  a  day. 

Or 

3?  Acid  lactic ^j  (-i  g™-)  ; 

Aqua'    ^ij  (8  gm.)- 

S. — Apply  to  gums  once  a  day  (Tennesson). 

Or 

^   Acid  chromic gr.  xv  (1  gm.)  ', 

Aquae ov  (20  gm.). 

S. — Apply  to  gums  every  other  day   (Berdal). 

Tlie  ulcerations  may  be  touched  once  a  week  with  liq.  hydrarg.  ni- 
tratis  (50  per  cent),  or  with  the  solid  stick  of  nitrate  of  silver.  Mean- 
while, let  the  patient  suck  during  the  day  two  or  three  tablets  (aa  gr.  v) 
of  chlorate  of  potash. 

The  bowels  must  be  kept  open  (they  are  usually  loose,  am^^vay)  and 
tlie  mercury  stopped. 

For  severe  cases  free  purging  and  diuresis,  liot  baths,  a  milk  diet, 
and  suspensioji  of  fJie  mercury  constitute  the  most  important  treatment. 
The  local  applications  may  be  used  as  in  mild  cases,  but  cauterization 
had  better  be  omitted.  Ulceration  of  the  cheeks  may  be  lessened  by 
se])arating  them  from  the  teeth  with  pledgets  of  cotton  dipjied  in  boric- 
acid  solution  or  with  a  piece  of  raw  turnip. 

Entero-colitis. — A  sharp  diarrliea  with  colic  usually  accompanies 
severe  salivation. 

To  prevent  this  is  the  art  of  managing  the  internal  treatment. 

To  cure  it  stop  the  mercury,  put  the  patient  on  a  tluid  diet  without 
milk,  and,  after  giving  a  sharp  purge,  administer  bismuth  (gr.  x),  beta- 
naphthol  bismuth  (gr.  x),  castor  oil  (1^1  x),  and  salol  (gr.  v),  or  opium. 

Mild  cases  are  promptly  relieved  by  stopping  the  mercury. 

Nephritis. — The  normal  kidney  secretes  mercury  in  small  doses 
perfectly  kindly.  But  mercury  may  produce  congestion  of  the  kidney 
or  nephritis  either — 

^  I  am  not  sure  that  the  irritation  of  tobacco  is  an  important  contributory  cause  of 
sahvation,  but  I  know  it  predisposes  the  patient  to  syphilitic  mouth  lesions. 
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1.  When  the  kidneys  are  diseased,  or 

2.  When  mercury  is  given  in  poisonous  dose. 

Any  form  of  acute  or  chronic  nephritis  makes  the  kidneys  a  poor 
filter  for  mercury,  and  since  mercurial  nephritis  is  the  rarest  form  of 
mercurial  poisoning,  there  is  always  room  for  suspicion  that  the  kidney 
is  chiefly  at  fault.  This  is  further  emphasized  by  tlie  fact  that  there 
occurs  an  acute  secondary  syphilitic  ne])hritis  which  may  be  mistaken 
for  mei-curial  ne])hritis. 

The  chief  j)ractical  point  in  regard  to  ne])hritis  is  that  the  urine 
should  be  examined  ivlien  mercurial  treatment  is  instituted,  and  should 
l)e  repeatedly  examined  during  any  severe  course  of  mercury. 

Albuminuria  or  nephritis  does  not  contra-indicate  the  administra- 
tion of  mercury,  but  does  give  warning  that  it  must  be  given  in  small 
doses  and  with  constant  attention  to  the  condition  of  the  renal  function. 

Dermatitis. — Some  skins  are  very  sensitive  to  inunction,  and  in 
general  the  hairy  portions  of  the  skin  become  irritated  most  readily. 

Mercurial  dermatitis  begins  as  an  erythema  which,  in  severe  cases, 
goes  on  to  an  acute  eczematous  condition  (mercurial  eczema). 

There  is  also  an  extremely  rare  dermatitis,  due  to  a  peculiar  indi- 
vidual susceptibility  to  the  internal  administration  of  mercury.  The 
eruption  is  scattered,  erythematous,  urticarial,  or  eczematous.  It  burns 
or  itches;  in  fact,  is  a  typical  toxic  eruption.  Though  said  to  be  com- 
monest after  internal  administration,  the  only  case  I  have  seen  was  a 
sharp  urticaria  following  injection. 

The  treatment  consists  in  stopping  the  mercury  (for  a  time,  and 
then  using  it  in  small  doses),  soothing  lotions,  and  catharsis. 

Hi-effects  of  Prolonged  Mercurialization. — Mercury  can  bo 
given  (piilc  iiidctiiiitcly  in  nontoxic  doses.  iJut  jirolonged  courses,  even 
if  only  moderately  severe,  produce  emaciation,  anemia,  and  general 
vital  det(M"ioration,  such  as  would  ensue  upon  any  chronic  poisoning. 

If  the  medication  has  been  much  ])rolonged,  or  extreu.iely  severe,  the 
patient  may  be  left  with  chronic  ne])hi'itis  or  gastro-enteritis,  from 
which  he  will  never  recover. 

ADMINISTRATION 

Mercury  is  administered  in  syphilis  internally,  by  inunction,  by  in- 
tramuscular or  subcutaneous  or  intravenous  injection,  and  by  fumiga- 
tion. It  may  also  l)e  applied  hwally,  but  is  rarely  so  used.  Mercurial 
baths  and  mercurial  shirts  or  sacks  are  no  longer  generally  employed. 

Internat.  Administration 

Drugs  Used — The  pre])arations  commonly  employed  are  protiodid, 
gray  powder,  bichlorid,  and  blue  pill. 
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rvoHodid  {Ilydrarg.  lodid.  Flar.). — If  the  patient  can  take  tliem 
1  usnallv  omplov  for  the  routine  treatment  Garnier  and  Lamoiireux's 
iiraiiulos  of  (green)  protiodid ;  not  because  they  contain  iodin,  for  this 
is  not  present  in  therapeutic  quantity ;  nor  because  they  agree  with  the 
patient,  for  they  are  not  peculiarly  easy  to  digest.  But  their  double 
virtue  consists  in  this:  they  control  the  symptoms  of  syphilis  very  effi- 
ciently, and  in  case  of  poisoning  they  strike  the  bowel  rather  than  the 
mouth — they  purge  before  they  salivate.  Hence  they  possess  the  great 
practical  virtue  of  being  the  safest  form  in  which  to  confide  mercury  to 
the  patient's  own  hands. 

The  granules  contain  a  centigram  each  of  protiodid.  The  minimum 
tonic  dose  is  six  granules  a  day. 

Other  iodids  of  mercury  I  rarely  employ  for  internal  treatment. 
The  biniodid  is  too  poisonous.  Yellow  protiodid  tablets,  the  favorite 
American  remedy,  in  the  routine  treatment  of  syphilis  are  so  irritat- 
ing to  the  bowel  that  only  the  most  hidebound  constipation  resists 
the  explosive  effects  of  the  minimum  tonic  dose;  viz.,  one  grain  a 
day.^ 

Gray  Powder  (Pulv.  Hydrarg.  Cum  Creia). — This  is  an  excellent 
preparation,  preferred  in  England  to  all  others.  Six  grains  a  day  is 
the  tonic  dose.  It  may  be  administered  in  one-  or  two-grain  tablets. 
Some  patients  take  this  far  better  that  the  protiodid  (G.  and  L.).  In- 
deed, I  have  often  given  as  much  as  fifteen  grains  of  gray  powder  a  day 
in  attempting  to  control  symptoms. 

Bicldorid  {Hydrarg.  Chlorid.  Corrosiv.). — If  given  alone,  this 
preparation  must  be  put  in  pill  or  capsule,  for  in  tablet  form  it  is  likely 
to  irritate  the  throat  and  esophagus.  It  is  not  much  employed  in  early 
syphilis,  but  in  the  later  stages  of  the  disease  is  the  favorite  mercurial 
ingredient  of  "  mixed  "  treatment.  The  minimum  tonic  dose  is  one 
sixteenth  grain. 

Blue  Pill  {Pil.  Massce  Hydrarg.). — This  is  another  preparation  of 
mercury  popular  in  the  late  rather  than  in  the  early  days  of  the  disease. 
The  minimum  tonic  dose  is  three  grains  a  day.  But  twice  or  three  times 
that  amount  may  often  be  given.  A  patient  using  this  preparation 
should  be  under  constant  observation,  as  it  strikes  the  gums  more  sud- 
denly and  severely  than  any  other  form  of  internal  treatment. 

Calomel  [Hydrarg.  Chlorid.  Mitis). — This  is  no  longer  used  in 
the  internal  treatment  of  syphilis. 

Tannate  of  Mercury. — This  is  favored  by  certain  practitioners. 
The  tonic  dose  is  three  to  six  grains  a  day.     I  have  not  been  able  to  dis- 

^  It  is  a  great  pity  that  in  therapeutic  eflRciency  no  other  manufacturer  has  been 
able  to  equal  the  G.  and  L.  granules.  They  are  chemically  impure;  that  is  manifest, 
yet  they  work  better  than  the  purest  yellow  protiodid. 
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cern  its  peculiar  virtues.      It  ap]iears  to  vary  in  strengtli   in   different 
preparations. 

Many  other  preparations  are  fancied  bv  C(M'tain  individuals,  but 
their  vogue  is  slight,  their  merits  ill-detined.  It  is  proixn-,  however,  to 
mention  two  old  and  familiar  mixtures  containing  mercury.  The  one 
is  a  pill  of  mercury  and  iron: 

I^   Massic  hydrargyri,  ) 

Ferri  reducti,  '         ^ fia   r»j  (  4  gin.)  ; 

Gum  tragacanth,      ) 

Glycerin q.  s. 

M. — Fiant  pil.  No.  l.\. 

S. — One  pill  after  each  meal. 

The  other  is  often  called  Sir  Astley  Cooper's  tonic: 

^   Ilydrarg.  chlorid.  corrosiv gr.  i-ij  (0.00  gm.)  ; 

Tr.  cinchona  co 5iv  (100  c.c). 

M. 

S. — Teaspoonful  in  water  after  meals. 

Rules  for  Treatment. — Besides  the  care  of  the  mouth  and  the  occa- 
sional urinalysis,  the  following  precautions  are  necessary: 

Do  not  Give  Opium  ivith  Mercury. — The  callousness  with  which 
Continental  authorities  prescribe  opium  in  the  treatment  of  syphilis  is 
quite  inexplicable.  Syphilis  confers  no  immunity  to  this  drug.  The 
o])ium  habit  is  as  readily  formed  by  a  syphilitic  as  by  any  other. 

Do  not  Begin  with  a  Full  Dose. — In  order  to  permit  the  patient 
to  take  a  full  dose  comfortably,  it  is  safe  practice  to  begin  with  half  the 
dose  and  work  up  gradually;  thus  for  ])rotiodid,  begin  with  three  gran- 
ules a  day,  and  increase  one  daily  until  six  are  being  taken;  for  gray 
p(jwder,  begin  at  three  grains  a  day,  and  increase  a  grain  a  day;  for 
hlue  pill,  begin  at  one  and  a  half  grains  a  day. 

7'o  Spare  the  Patient's  Dif/csllre  Oryans  an  Intermisston  of  a  Few 
Pays  may  tx'  Occasionally  Necessary. — The  advent  of  suunner  and 
frcsli  fruit  introduces  in  many  patients  an  inability  to  take  the  full  dose 
of  mercury.  Kegulation  of  diet  may  help  overcome  this;  but  it  is  often 
necessary  to  intermit  treatment  a  week  or  so.  Such  intermissions,  even 
though  occurring  as  often  as  six  times  a  year,  do  not  invalidate  routine 
treatment. 

Merits  of  Internal  Treatment — Continuous  internal  treatment  has  the 
merit  of  being  easy  to  remember  and  little  trouble  to  follow.  But  it 
may  be  impossible  for  the  patient  to  digest  mercury  in  sulficient  quan- 
tity for  the  control  of  symptoms  or  for  their  cure.  It  is  the  least  effi- 
50 
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v\ru\  wnv  to  MdniinishM-  (lio  druii-;  yet  it  is  often  quite  efficient  enongh. 
If,  in  the  rontine  treatment,  it  can  be  taken  in  the  necessary  niinininm 
dose,  and  so  prevents  relapses,  or,  if  in  the  syniptoniatic  treatment  it 
causes  the  lesions  to  heal  prom])tly,  there  is  no  need  to  employ  other 
and  less  convenient  methods. 

Yet  in  employing  internal  medication,  we  must  guard  against  the 
patient's  carelessness.  We  must  not  permit  him  to  neglect  even  mild 
svmptoms  or  to  become  indifferent  as  to  the  regularity  of  his  treatment. 
lie  must  be  seen,  examined,  and  encouraged  at  least  every  three  months. 

Intramusculak  Injections 

Preparations  Used. — The  preparations  of  mercury  employed  for  in- 
jections are  either  soluble  or  insoluble.  The  chief  soluble  jireparations 
are  the  bichlorid  and  the  biniodid. 

The  chief  insoluhle  preparations  are  the  salicylate,  gray  oil,  and 
calomel. 

Bichlorid. — This  salt  is  used  in  1-per-cent  or  2-per-cent  solution 
with  salt  solution,  various  quantities  of  salt  being  used  by  different 
authorities.     The  following  is  an  excellent  combination: 

I^   Hdyrarg.  chlorid.   corrosiv gr.  xv-xxx  (1-2  gm.)  ; 

Sodii  chlorid gr.  x  (0.6  gm.)  ; 

Aquffi  destillat §iij  (100  c.c). 

Dose:  1  c.c.  (ni  xv). 

Biniodul.- — The  red  iodid  of  mercury  is  employed  either  in  oilj 
solution  or  in  so-called  "  serum  "  or  mixed  with  potassium  iodid.  It 
appears  under  various  proprietary  names.  I  have  employed  cypridol, 
the  Ilannam's  and  Lafay's  sera.  These  preparations  are  popular  on 
the  Continent,  but  are  little  used  here.     I  prefer  the  following: 

^   Hydrarg.  biniodid oss  (2  gm.)  ; 

Potass,   iodid gr.  xv  (1  gm.)  ; 

Aquae  destillat ad  Biij  (100  c.c). 

Among  the  soluble  preparations  the  succinamidate  (1  cgm.  dose) 
and  the  soziodolate  are  well  spoken  of,  though  the  latter  is  apparently 
soon  reduced  to  biniodid. 

Salicylate.  —  This  may  be  put  up  in  r)-])er-cent  or  lO-jjer-cent 
strength.     The  mixture  I  employ  is: 

^  Hydrarg.  salicylate   gr.  xlviii  (3  gin.)  ; 

Albolin  (sterilized) oj  (30  gm.). 

Shal-e.—Bose:  in.  x  (0.7  c.c). 
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The  salif'vlalo  settles  to  the  hotlom  niid  has  to  l)e  distrilmted  l)y 
viiioi'ons  shakiiiii'.  The  a(hiiixt  lire  of  a  little  lanolin  makes  a  bettor  sus- 
pension but  a  thicker  mixture. 

Gray  Oil.- — Gray  oil  is  an  emulsion  of  metal  lie  mei-eury. 

The  formula  1  em})lo_y  is  that  of  Lafay : 

^    ITydrarg.   bidestillat.'    •"''j'^s  (10  gni.)  ; 

Albolin r»ii  j  ( l.'lf)  iJm.)  ; 

Lanolin .■)jss  (40. 5  gm.). 

Shahe. — Dose:  Til  ij-vj  (0.1  to  0.4  c.c.). 

Calomel. — Calomel  oil  is  made  l)v  ifulverizino;  the  drus:,  washing  in 
boiling  alcohol,  drying  in  an  oven,  and  then  thoroughly  mixing  with  ten 
parts  of  sterilized  albolin.     Dose:  0.5  c.c. 

Method  of  Administration. — The  soluhle  sails  may  be  given  suhcu- 
taneously,  but  this  method  is  unnecessarily  })ainfiil.  They  are  best 
given — and  the  insoluble  preparalion  must  be  given — into  the  substance 
of  some  tJiicJc  muscle.  Injection  of  an  insoluble  preparation  subcutane- 
ously  invites  abscess  or  gangrene. 

The  site  usually  selected  for  injection  is  the  buttock.  The  pectoral 
muscles  or  the  thick  muscles  of  the  interscajiular  region  or  loin  may  also 
be  utilized.  Successive  injections  are  given  on  alternating  sides,  and 
no  two  injections  should  Ik;  ])ut  within  an  inch  of  each  other  on  the 
same  side. 

The  best  points  for  inject i(m  are: 

1.  A  point  midway  l)etw(>en  the  ischial  tul)erosity  and  the  upper 
edge  of  the  trochanter  on  a  horizontal  line  at  a  level  with  the  latter. 

2.  A  point  directly  above  this  and  midway  to  a  line  joining  the  an- 
terior superior  spines. 

3.  A  point  on  the  same  (horizontal )  level  as  T^o.  2  and  halfway  be- 
tween the  trochanter  and  the  interglnteal  fold. 

The  im})lements  are  a  sterilizal)]e,  hypodermic  syringe  (preferably 
all  glass,  as  metal  instruments  are  amalgamated  by  mercury),  and  a 
needle  two  inches  long  and  of  ample  calil)ei';  for  very  stout  persons 
the  needle  should  be  t\v(»  and  a  half  inches  long. 

TKCiiNir. — Pxiij  tlu^  im])lements,  wash  youi-  hands,  and,  making  the 
patient  lie  upon  his  faci',  i-iib  the  buttock  well   with  alcohol. 

Then,  having  tilled  the  syringe  and  attached  the  needle,  plunge  this 
up  to  the  hilt  in  the  appointed  spot  and  inject.  Then  withdraw  the 
needle  and  pinch  uj)  tlu;  subcutaneous  fat  so  as  to  obliterate  its  track. 

Dleeding  is  readily  controlled  by  pressure  and  adhesive  plaster. 

Dosage. — It  will  be  found  that  any  of  these  preparations  may  be 
given  to  certain  patients  in  very  high  doses. 

*  This  is  the  "dentists'  mercury." 
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I^iit  iHiiiallv  i2,«iO(l  i-i\sults,  liny,  Ix'tter  ones,  may  he  obtained  Ly  the 
ordiiuirv  dusos  given  above,  and  an  apparent  toleration  on  the  part  of 
the  patient  should  never  tempt  ns  to  excessive  hypodermic  medication. 
I  know  no  rule  more  important  than  this,  for  excessive  medication  by 
injection  ])rodnccs  a  distinctly  enmidative  effect.  The  mercnry  con- 
tinues to  be  absorbed  for  many  days  after  its  injection,  and  I  have 
twice  (once  in  my  own  pi-nctice)  seen  severe  and  jirolonged  salivation 
he(/in  in  the  second  or  third  weeh  folloivinrj  ccssaiion  of  treatment  hy 
insoluble  injections,  and  continue  for  many  weeks  thereafter. 

The  injection  method  is  a  wonderfully  effective,  but  a  dangerous, 
weapon.  It  should  never  be  employed  carelessly  or  in  excessive  doses. 
//'  flie  lesion  does  not  yield  to  the  usual  doses,  the  iray  to  a  cure  is  not 
through  an  increase  in  dose  or  prolongation  of  treatment,  but  hy  stop- 
ping the  mercury  and.  giving  a  course  of  iodids  or  tonics. 

The  choice  between  soluble  and  insoluble  injections  is  largely  a  mat- 
ter of  taste.  Both  have  their  champions  for  the  routine  as  well  as  for 
the  symptomatic  treatment  of  syjihilis,  But  since  the  insoluble  prepa- 
rations have  been  ])erfecte<l,  and  since  the  necessity  for  actually  inject- 
ing them  into  the  muscle  has  been  generally  understood,  the  vogue  of 
soluble  injections  has  diminished.  None  of  these  injections  is  abso- 
lutely painless  (despite  what  their  votaries  say  to  the  contrary),  and, 
since  soluble  injections  have  to  be  given  every  day  for  a  "  course  "  of 
ten  to  thirty  injections,  the  pain  caused  by  them  is  cumulative,  and  in 
the  end  may  be  less  tolerable  than  the  more  severe  ^  but  less  often  re- 
peated pain  from  insoluble  injections. 

A  more  important  distinction  is  this:  Insoluble  injections  are  the 
more  efficient,  and,  since  efficiency  is  the  one  claim  made  in  favor  of  in- 
jections, this  fact  is  gradually  forcing  insoluble  injections  to  the  fore. 

On  the  other  hand,  tJte  action  of  insoluble  injections  is  relatively 
slow  to  begin  and  long  continued.  For  this  reason,  as  already  stated, 
it  is  sometimes  wise  to  begin  with  a  few  soluble  injections  to  hurry  on 
the  effect  of  the  drug  while  relying  in  the  main  u]X)n  the  more  efficient 
insol ul)le  i n ject i ons. 

On  the  other  liand,  we  have  to  consider  the  relatively  grave  accidents 
that  may  result  fi-mu  iusnlidile  injections. 

Disadvantages  of  Injections — Soluble. — The  disadvantages  of  soluble 
injections  are  the  cumnlative  pain,  the  relative  inefficiency^,  and  the 
necessity  for  daily  visits  to  the  physician. 

Insoluble. — The  disadvantages  of  insoluble  injections  are  general 
and  local. 

The  general  disadvantages  of  i7isolnble  injections  are  poisoning  and 
embolism. 


'  Not  always,  l)ut  usually. 
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Acuto  iiiereiirial  jjoisoiiiiii;'  iiiav  follow  williiii  Iwciilv-four  lioiii's  of 
a  single  injection  of  nierc-iirv.  It  is  eliaraeterized  by  cramps,  explosive 
diarrhea,  depression  of  spirits,  even  fever ;  it  may  last  several  days.  If 
the  usual  doses  are  employed  sucli  an  attack  follows  the  first  injection 
once  in  every  thirty  or  forty  cases.  It  is  not  prohibitive.  Lessen  the 
dose  at  the  next  injection,  and  thereafter  return  to  the  full  dose. 

Grave  salivation  follows  any  overdosage  with  mercury,  but  that  fol-- 
lowing  injections  of  insoluble  mercury  has  two  very  annoying  charac- 
teristics:   It  is  slow  to  appear  and  slow  to  disappear. 

Embolism  is  due  to  a  drop  of  the  oily  injection  w^hisking  off  into  the 
general  circulation.  It  is  caused  hy  the  perforation  of  a  vein,  and  is  to 
be  guarded  against,  as  far  as  possible,  by  the  maneuver  already  related. 
The  embolism  is  almost  always  pulmonary;  its  symptoms  may  appear 
the  day  after  injection,  though  they  usually  follow  it  immediately. 

After  a  more  or  less  marked  premonitory  stage  of  slight  fever  and 
malaise,  the  attack  hegins  with  a  sharp  pain  in  the  side,  which  inter- 
feres gi-eatly  with  res|)i ration.  The  temperature  and  pulse  rise;  the 
patient  is  much  prostrated.  The  physical  signs  are  those  of  a  circum- 
scribed pneumonia.  The  whole  attack  lasts  from  a  few  hours  to  a  week. 
Curiously  enough,  the  injection  which  causes  the  embolism  is  often  re- 
markably painless. 

The  frequency  of  embolism  is  e.stinuited  at  about  one  in  a  tliousand 
injections.  I  have  had  l)ut  two  in  my  practice  and  my  father  one;  this 
in  several  thousand  injections.  One  or  two  fatal  cases  of  mercurial 
embolism  have  been  reported. 

The  local  dmidvaiikujes  of  insoluhle  mjcdions  are  pain,  induration, 
abscess,  sloughing. 

TIk!  'paln  varies  greally.  Soluble  injections  arc  painful  for  one  to 
three  days;  during  this  time  llicy  may  cause  agony.  Insoluhle  injec- 
tions give  no  innnediate  ])ain  unless  a  nerve  is  actually  punctured  by 
the  needle;  but  in  fioin  six  to  twenty-four  hours  the  s])ot  begins  to  ache, 
and  this  aclie  increases  for  a  day  or  two  longer,  IIkmi  gradually  dimin- 
ishes, but  may  last  ten  days  or  more. 

Tlie  first  injection  is  likely  to  hurt  more  tlian  sul)se(pient  ones,  but 
no  two  of  them  ai"(;  alike.  One  may  set  up  an  intense  sciatica,  lasting 
a  week,  and  the  next  one  be  almost  painless.  Some  persons  feel  the 
pain  much  more  than  others.  Indeed,  it  is  practically  prohibitive  in 
certain  cases.  Yet  I  shall  always  remember  one  of  my  first  experiences 
with  mercurial  injections.  The  patient  was  a  neurotic  w^oman;  she 
was  losing  the  ala  of  her  nose ;  she  had  tried  every  treatment  except 
injections — inunctions,  fumigations,  high  doses  of  iodid,  all  in  vain. 
Small  wonder  that  she  accepted  injections  at  any  cost.  Yet  every  one  I 
gave  her  made  her  vomit  for  hours  and  kept  her  in  bed  a  day.  But  six 
injections  cured  her.     It  was  worth  the  price. 
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On  ilu'  (iiIh  r  liiiiid  I  liavc  a  nuiiibcr  of  x^atients  who  prefer  injec- 
tioiks  to  intcnial  medication  even  for  routine  treatment,  and,  curiously 
enoujih,  one  of  my  most  neurotic  patients  lias  been  on  injections  of  sali- 
cvlate  for  the  past  year,  and  asserts  that  they  cause  no  pain  whatever. 

Tiuhirolions  nuiy  occur  even  from  insoluble  injections.  I  have  had 
a  patient  come  to  me  with  both  buttocks  a  solid  indurated  mass  from 
injections  of  bichlorid.  As  a  rule,  however,  even  insoluble  injections 
should  leave  no  induration.  But  if  the  injection  is  not  made  deep 
enouo-h,  or  if  any  of  the  injected  fluid  leaks  back  along  the  track  of 
puncture  a  red,  tender,  edematous  swelling  in  the  subcutaneous  tissue 
results.  After  several  weeks  this  subsides,  leaving  an  induration,  some- 
what sensitive  to  })ressure,  and  over  which  the  skin  may  remain  for  a 
long  time  bluish  and  glossy. 

Sucli  reactions  are  rare.  They  are  apparently  unavoidahle  in  cer- 
tain fat,  soft  subjects,  but  they  can  almost  always  be  prevented  by 
proper  technic. 

Abscess  and  gangrene  are  usually  due  to  dirt  or  carelessness. 
Neither  accident  has  occurred  in  my  practice. 

Inunction 

Preparations  Employed — The  ojficinal  blue  ointment  (ung.  hydrar- 
gyri)  can  be  ini})roved  by  the  substitution  of  one  of  the  proprietary  oint- 
ment bases,  such  as  resorhin  or  vasogen.  These  are  less  greasy  and 
odoriferous.  One  part  of  mercury  may  be  rubbed  into  one  or  more  parts 
of  the  base,  or  the  preparation  may  be  obtained  ready  made  in  20-per- 
cent and  50-per-cent  strengths.  Put  up  in  dram  capsules  (one  for  each 
rub)  they  are  convenient  to  carry  about. 

Another  new  preparation  is  calomelol  ointment,  white  in  color,  put 
up  in  graduated  glass  tubes,  two  of  the  "  nuu'ks  "  to  be  used  for  each 
rub.  It  is  cleaner  than  the  blue  ointment,  and  seems  to  be  about  as 
efficient  and  somewhat  less  irritating. 

The  Technic — The  best  method  is  that  em})loyed  at  the  Hot  Springs. 
The  patient  takes  a  hot  soap-and-water  bath,  is  well  rubbed  down  with 
alcohol,  and  then  is  ready  for  his  inunction.  He  sits  astraddle  a  chair 
with  his  face  toward  the  back,  his  arms  folded  upon  it  and  his  chin 
resting  upon  his  arms.  An  attendant  now  rubs  in  broadly  and  with  a 
vigorous  circular  motion  of  the  hand  over  the  entire  back  a  given  quan- 
tity of  mercurial  ointment,  generally  one  dram  at  a  rub.  The  friction 
continues  for  twenty  minutes.  (To  prevent  mercurialization  the  fric- 
tioner  may  protect  his  hand  with  a  rubber  glove.)  The  ointment  thus 
rubbed  in  is  left  upon  the  back,  and  the  patient  i)uts  on  first  a  thin  gauze 
undershirt  (which  he  wears  a  w^eek  as  a  ''mercurial"  shirt),  and  over 
this  his  ordinary  undershirt  and  customary  clothing.     On  the  following 
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(lay  the  patient  takes  another  liot  .s(»a|)-an(l-\vater  hath,  Is  thomuiihly 
waslied,  riihhed  with  ak-okol,  and  then  takes  another  friction  as  on  the 
previous  day,  resuming  his  mercurial  shirt. 

In  case  the  patient  has  to  do  his  own  ruhl»ing  he  cannot  reach  his 
back,  and  as  no  other  part  of  the  hody  is  covered  with  skin  sufticiently 
thick  to  bear  daily  rul)S,  he  is  obliged  to  shift  from  jilace  to  place.  The 
hot  bath,  the  alcoliol  rub,  and  tlu;  mercurial  shirt  are  employed  as  in  the 
above-descri])ed  system,  and  the  rubs  are  made  in  the  following  regions 
on  successive  days : 

1.  Right  arm  and  forearm,  internal  as^xict. 

2.  Left  arm  and  forearm,  internal  aspect. 

3.  Right  thigh. 

4.  Left  thigh. 

5.  Right  side  of  thorax  and  loin. 

6.  Left  side  of  thorax  and  loin. 

7.  Abdomen. 

The  purpose  in  thus  distril)uting  the  course  is  to  nud<e  it  occupy  an 
even  week.     Hairy  subjects  nuiy  hav(!  to  modify  the  i)lau. 

The  ointment  must  be  rubbed  into  the  skin  until  every  bit  of  greasi- 
ness  has  disappeared.  This  takes  about  twenty  minutes,  and  is  a  duty 
the  patient  is  inclined  to  shirk. 

Merits  of  Inunctions — In  efficacy  inunction  ranks  l)elow  injection. 
In  convenience  it  nuiy  rank  higher,  in  that  it  can  be  performed  by  the 
patient  himself.  But  the  dosage  is  uncertain,  for  we  do  not  know  how 
much  mercury  is  absorbed  by  the  skin  (or  whether  the  absorptif)n  is  not 
chiefly  by  inhalation  of  the  mercury  that  evaporates  from  tlie  surface  of 
the  body  ^),  and  very  few  pati(uits  rub  in  the  ointnuiut  thoroughly. 

But  the  chief  objection  to  inunction  comes  from  the  patient.  The 
treatment  is  dirty  and  disgusting;  it  often  irritates  the  skin,  and  may 
even  provoke  a  local  eczema  ;  it  is  tedious  in  the  taking. 

For  these  reasons  1  find  that  wlien  I  ask  a  patient  to  choose  l)etween 
inunction  and  injection  he  almost  invariably  selects  \hv  ]i\\\cv.  And 
unless  he  is  oversensitive  to  injections,  1  much  prefer  he  should. 

>  Fumigation 

Salts  Employed. — The  salt  of  mercury  most  suitable  for  fumigation 
is  the  black  oxid.  Alwnt  3ij  to  ijss  (8  to  10  gm.)  of  tlu;  salt  should  be 
nsed.     The  fumigations  are  usmilly  repeated  twice  a  week. 

The  Technic — If  tlie  fumigation  cannot  Ix;  taken  at  a  bath  estab- 
lishment, it  may  be  taken  at  home  with  the  aid  of  the  following  ap- 

'  This  (|uestion  has  never  been  aljsolutely  settled;  but  it  wovild  seem  that  with  the 
ordinary  method  of  inunction,  fully  as  much  mercury  is  absorbed  by  the  skin  as  is 
inhaled. 
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]i;ir:itiis:  ;i  jtit'ce  of  tin,  10  X  3^  inches,  lu'iil  to  a  riiilit  angle  at  3  inches 
(iiioiv  or  less)  from  each  end;  a  spirit  lani})  or  JJiinsen  burner;  a  large 
nan  of  boiling  Avator ;  a  chair;  a  coni)le  of  larg(!  blankets  or  a  vapor-bath 
cabinet.  The  patient  strips  and  sits  on  a  chair  surrounded  by  the 
blankets  or  the  cabinet,  with  his  head  out.  Under  the  chair  are  placed 
the  pan  of  steaming  water,  and  beside  it  the  spirit  lamp  covered  by  the 
bent  tin,  upon  wliicli  the  mercury  is  spread. 

As  soon  as  the  body  becomes  warm  and  moist  the  spirit  lamp  is 
lighted,  and  the  salt  begins  to  volatilize.  After  fifteen  minutes  the  heat 
usually  becomes  unbearable ;  the  lamp  may  then  be  extinguished,  but 
the  patient  should  sit  in  the  mercurial  fumes  ten  minutes  longer.  Then 
he  arises,  wraps  himself  in  a  blanket,  and  lies  down  until  he  is  cool.  He 
should  not  take  a  bath  until  the  following  day. 

Let  him  also  take  care  not  to  burn  himself  to  death. 

Merits  of  the  Method. — The  difficulties  surrounding  fumigation  are 
many.  Very  few  patients  will  spend  the  time  and  trouble  to  take  their 
baths  at  home,  and  I  know  of  no  bath  establishment  in  ISTew  York  where 
they  are  properly  given.  Yet  the  method  is  not  painful  like  injection 
(and  usually  not  quite  so  efficacious),  more  powerful  and  more  cleanly 
than  inunction.  The  danger  of  salivation  is  the  same  as  with  injec- 
tions. 

I  use  it  quite  frequently  and  wuth  very  satisfactory  results  in  the 
most  stubborn  cases. 


Intravenous  Injection 

Solutions  Employed. — Bichlorid. — This  salt,  though  subject  to  the 
criticism  that  it  coagulates  albumin,  was  employed  by  BaceUi  and  has 
been  more  used  than  any  other. 

Bacelli's  formula  is: 

Hydrarg.  bichlorid 1  gm. ; 

Sod.  chlorid 3  gm. ; 

Aq.  destillat 1,000  gm. 

Inject  1  c.c.  daily. 

Other  Salts. — Barthelcmy  and  Levy-Bing  have  also  employed  the 
oxycyanid  (1:  1,000)  and  the  biniodid  (1,  2,  or  3:  1,000).  They  pre- 
fer the  last. 

Technic — Abadie,  one  of  the  few  avowed  partisans  of  this  method, 
advises  the  following  technic: 

1.  He  employs  a  syringe  whose  barrel  and  piston  are  both  of  glass 
(thus  assuring  absolute  freedom  from  specks  of  dirt)  and  a  fine  needle. 
These  he  sterilizes  by  boiling. 
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2.  lie  employs  the  oxyeyaiiid  (1  :  1,000),  injects  1  c.e.  every  other 
day  for  twenty  days  (10  injections)  ;  then,  after  an  interval  of  a  fort- 
niiiht,  resumes  this  twenty-day  course  as  often  as  necessary. 

o.  "  Ik'fore  injecting  1  distend  the  veins  at  the  elbow  by  a  ligature 
about  the  arm.  I  choose  the  (most  prominent)  vein  (at  the  elbow)  and, 
after  careful  antisepsis,  insert  the  fine  needle  gently  and  obliquely  into 
the  center  of  the  vein.  The  entrance  of  the  needle  into  the  vein  imparts 
a  characteristic  sensation.  The  patient  does  not  feel  the  least  distress. 
The  injection  is  made  slowly  after  removal  of  the  ligature.  An  anti- 
septic collodion  dressing  is  applied  and  the  patient  returns  to  his  work  " 
(Abadie). 

Complications. — The  method  appears  to  be  less  difficult  and  danger- 
ous than  one  would  expect.  Such  local  inconveniences  as  ecchymosis, 
l)eriphlebitis,  nodosities,  and  subcutaneous  edema  would  be  pardonable 
were  there  any  great  advantage  in  the  method ;  bnt  this  does  not  appear 
to  be  the  case. 
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When  we  speak  of  the  ioclids,  we  think  of  the  iodic!  of  potassium. 
This  drug  is  worth  more  than  all  the  others  together.  Occasionally  the 
patient  is  so  susceptible  to  its  inHuence  that  some  substitute  has  to  be 
employed,  but  no  effort  should  be  sj)ared  to  make  the  patient  digest  po- 
tassium iodid,  so  infinitely  superior  is  it  to  all  the  other  remedies  claim- 
ing to  be  "  just  as  good." 

Therapeutic  Indications. — lodids  are  indicated  in  the  treat- 
ment of: 

1.  Tertiary  lesions. 

2.  Xeuralgic  or  painful  lesions,  especially  the  pains  of  early  sec- 
ondary periostitis,  arthritis,  headache,  etc. 

3.  Cases  in  which,  on  account  of  idiosyncrasy  or  severe  nephritis, 
mercury  cannot  be  l)orne. 

lODID    POISONING    (lODISM) 

lodid  poisoning  shows  itself  in  numy  forms.  Among  the  commoner 
ones,  often  occurring  in  conjunction,  are: 

1.  The  metallic  taste. 

2.  Coryza. 

3.  Acne. 

4.  Indigestion. 

Among  the  rarer  ff)niis  may  be  mentioned: 

5.  Various  skin  lesions. 

6.  Toxemia  of  the  nervous  type. 

7.  Salivation  and  congestion  of  the  salivary  glands. 

8.  Xeuralgia. 

9.  Localized  edema. 

10.  Epistaxis,  urethritis,  albuminuria. 

Iodic  Coryza. — This  resembles  n  eomiuou  ecild  in  its  milder  forms; 
but  when  severe  simulates  the  most  violent  hay  fever ;  the  "  head  is 
stopped  up  " ;  the  eyes  and  nose  run  copiously. 
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Let  the  iodid  be  increased,  and  \h)  actually  passes  through  this, 
and  at  the  higher  dose  shows  none  of  tlie  ])henoinena  produced  by 
lesser  amounts.  Yet,  let  the  iodid  be  discontinued  for  a  few  weeks, 
and,  on  resuming  its  use,  the  patient  has  to  go  tlirougli  precisely  the 
same  misery  before  reaching  the  higher  dose,  at  which  he  no  longer 
suffers. 

Acne — Pustular  acne,  usually  upon  the  face,  neck,  shoulders,  back, 
or  buttocks,  is  extremely  common.  The  eruption  comes  out  in  crops. 
The  pustules  may  attain  the  proportions  of  little  boils.  Though  annoy- 
ing, the  eruption  is  bearable.  No  treatment  appears  to  influence  it ;  but 
the  pustules  should  be  left  undisturbed.  The  more  they  are  pinched 
and  squeezed  the  longer  they  last. 

Indigestion — This  is  the  most  annoying  of  the  conmioner  forms  of 
iodic  poisoning,  since  it  cannot  vei'y  well  be  borne  for  any  length  of 
time,  nor  can  it,  like  the  coryza,  bo  lived  down. 

This  indigestion  may  merely  amount  to  a  little  abdominal  discom- 
fort and  a  disgust  for  food.  If  the  remedy  is  pushed,  the  patient's  di- 
gestion goes  all  to  pieces;  he  is  nauseated,  has  cramps  and  diarrhea,  and 
the  iodid  has  to  be  stopped.  If  it  is,  nevertheless,  brutally  pushed,  the 
patient's  digestion  may  be  damaged  for  years  or  forever. 

Other  Skin  Lesions — The  rare  skin  eruptions  due  to  iodism  are 
erythema,  which  nuiy  be  pa})ular,  commonly  occurring  upon  the  nose, 
cheeks,  and  forehead,  and  may  Ijccome  eczematoid  ;  papules  or  tuherdcs 
(very  rare)  ;  purpura,  usually  affecting  the  legs  and  occurring  in  the 
old  and  debilitated;  bulla?,  which  usually  occur  on  the  face  and  ex- 
tremities, and  may  be  so  umbilicated  and  so  numerous  as  to  suggest 
variola;  a  pustulo-crustaceous  dermatitis  (simulating  syphilis),  and 
various  combinations  of  these  varieties. 

Toxemia — Iodic  nervous  toxemia  occurs  under  two  types:  In  the 
acute  for)n,  due  to  a  short  course  of  heroic  medication,  the  patient  is 
overwhelmed  by  the  drug  and  lies,  stupidly  drooling,  unable  to  take 
nourishment,  perhaps  al)solutely  unconscious.  Yet  on  stopping  the  drug 
the  patient  is  up  and  a])Out  in  a  fortnight. 

In  the  chronic  form,  due  to  prolonged  administration  of  large  doses, 
the  symptoms  are  commonly  mistaken  for  those  of  syphilis  of  the  ner- 
vous system,  with  the  disastrous  result  of  encouraging  the  use  of  more 
and  more  iodid.  I  have  seen  several  patients  long  under  treatment  by 
iodid  for  severe  nervous  lesions  due  to  syphilis  gradually  become  anemic, 
restless,  nervous,  despondent,  tremulous,  unable  to  eat,  and  apparently 
too  weak  to  do  any  work.  I  have  known  two  of  them  to  give  up  work, 
and  one  of  them  prepare  to  die.  One  could  not  sign  his  name,  so  weak 
and  unsteady  was  he,  and  yet  both  recovered  in  a  few^  wrecks  after  leav- 
ing off  the  iodid,  going  away  from  town,  and  resorting  to  general  tonic 
measures. 
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METHOD    OF    ADMINISTRATION    AND    DOSAGE 

The  susceptihilUy  of  various  patients  to  iodism  differs  ividely.  I 
have  seen  a  single  dose  of  iodic!  of  potash  (gr,  v)  cause  the  submaxillary 
glands  to  swell  to  the  size  of  pigeons'  eggs,  and  have  record  of  several 
cases  of  facial  edema  and  iodic  erythema  or  urticaria  following  a  similar 
dose. 

But  such  cases  are  most  exceptional.  As  a  rule,  the  metallic  taste, 
mild  snuffles,  and  acne  may  be  expected  at  a  dose  of  gr,  x  to  gr.  xxv  (0.6 
to  1.6  gm. )  three  times  a  day,  and  indigestion  at  double  these  doses.  On 
the  other  hand,  the  patient  may  take  an  ounce  (30  gm.)  a  day  with  no 
inconvenience  except  a  strong  metallic  taste. 

Yet  there  is  always  some  doubt  at  first  as  to  how  well  the  patient 
will  digest  the  iodid,  and,  accordingly,  its  administration  is  always  sur- 
rounded with  many  precautions. 

The  One  Hundred-per-cent  Solution — The  preparation  commonly  em- 
ployed is  the  "  saturated  solution  "  of  iodid  of  potassium  given  in  drop 
doses.  But  there  are  two  terms  here  which  may  be  misinterpreted: 
What  is  a  "  saturated  solution  "f   what  a  "  drop  dose  "f 

If  you  simply  prescribe  "  a  saturated  solution,"  the  pharmacist  may 
take  you  at  your  word  and  compound  a  mixture  containing  120  per  cent 
(or  more)  of  potassium  iodid.  This  is  precisely  what  you  do  not  wish. 
You  wish  a  100-per-cent  solution.  To  avoid  error,  therefore,  always 
write  as  follows: 

^   Potass,   iodid .^j  (30  gm.)  ; 

Aquse q.  s.  :ul  oj  (ad  30  c.c). 

The  Minim  Drop — In  the  second  place,  the  droppers  of  commerce 
vary  in  size  as  Avell  as  shape,  and  none  of  them  drop  minims.  There- 
fore, the  drug  must  be  dispensed  in  a  dropper  bottle  (Avhich  drops  min- 
ims) or  accompanied  by  a  minim  graduate.  The  dropper  bottle  is  better 
adapted  to  small  doses,  the  graduate  to  large  ones.  The  patient  will  find 
it  convenient  to  measure  out  in  the  morning  such  doses  as  he  is  to  take 
during  the  day  while  away  from  home,  and  carry  them  about  in  small 
vials  or  in  a  graduated  bottle. 

It  may  be  more  convenient  to  use  tablets  (gr.  v)  of  iodid,  but  the 
solution  seems  to  be  les«:  poisonous. 

The  Time  of  Administration — Iodid  is  better  borne  if  administered 
on  a  relatively  empty  stomach.  Three  hours  after  meals  (e.  g.,  at  11 
A.M.,  4  and  9  p.m.)  is  the  ideal  time.  But  this  is  so  inconvenient  an 
arrangement  that  I  have  most  of  my  patients  take  it  on  arising,  half  an 
hour  before  lunch,  and  on  retiring  (or  a  fourth  dose  may  be  inserted 
half  an  hour  before  dinner).    But  many  persons  can  take  it  at  any  time. 
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The  Dilution Tli(>  iodid  must  always  l)o  diluted.     The  administra- 
tion of  ail  undissolved  tablet  \vill  give  most  people  licartburu  for  hours. 
As  far  as  possible/  one  should  make  it  a  rule  to  dissolve  no  niorre 
than  .')ss  {2  gm.)  of  the  salt  in  a  single  tumblerful  of  lluid,  while  even 
the  smallest  dose  merits  at  least  half  a  tumblerful. 

The  Diluent. —  If  the  patient  can  digest  milk,  tliis  is  mueli  the  best 
diluent,  gaseous  waters  are  the  second  choice,  ])lain  wat(;r  the  third 
choice.  For  a  continuous  course,  it  is  well  to  suggest  an  occasional 
change  of  vehicle. 

Any  other  Huid,  such  as  coffee  or  tea,  may  be  employed  if  the  pa- 
tient pi-efers,  and  if  it  may  be  drunk  in  sufficient  quantity  to  effect  the 
desired  dilution. 

Prevention  of  lodism. — So  common  are  the  annoyances  of  iodism  that 
innumerable  remedies  have  been  devised  to  prevent  them.  These  may- 
be divided  into  two  classes: 

1,   Methods  of  taking  ])otassium  iodid. 
y.    Substitutes  fm-  jjotassium  iodid. 

Methods  of  Taking  Potassium  Iodid. — The  best  way  to  make  iodids 
agree  with  the  patient  is  to  ])ut  him  in  bed  on  a  milk  diet. 

In  order  to  aid  the  digesti(m  of  iodids,  10  drops  of  dilute  hydro- 
chhn-ic  acid  after  meals  is  often  helpful  The  combination  of  Tr.  nucis 
vomica'  (or  of  tincture  of  belladonna  or  of  arsenic)  with  each  dose  of 
iodid  is  well  spoken  of ;  but  they  have  been  of  no  use  at  my  hands. 

Iodid  of  potassium  may  be  administered  per  rectum:  oij  to  iv  (8  to 
IC  gm.)  in  ovj  (i^OO  c.c.)  of  peptonized  milk.  But  this  method  is  not 
very  efficient,  and  can  be  used  for  only  a  short  time.  The  iodid  is  not 
suitalde  for  hypodermic  medication. 

Substitutes. — Atl-hisouH  Iodid.— The.  iodid  made  by  Atkinson  is 
far  less  poisonous  and  (piite  as  efficient  as  other  forms  of  potassium 
iodid. 

Sajodin. — This  is  less  poisonous,  but  less  efficient. 
Todipin  and  Lipiodol. —  lodipiii  for  internal  administration  con- 
tains 10  per  cent  iodin  in  oil;  a  ^.j-per-cent  solution  is  used  for  intra- 
iMUscular  injection  (dose,  r)ss  to  j  =  2  to  4  gm. ).  Li])iodol  is  a  similar 
hut  stronger  preparation;  it  contains  40  per  cent  iodin.  Itoth  of  tlu^se 
j)re])aratioiis  may  l)e  used  fn^ely  by  injecticm.  Iodi])in  is  employed  con- 
stantly at  Aachen.  1  hav(;  not  tried  it  fairly;  luit  luive  used  the  lipiodol 
in  doses  of  •^)ss  to  jss  (2  to  G  gm.).  These  enormous  doses  of  a  thick  oil 
when  plunged  into  the  gluteal  muscles  actually'  cause  far  less  ])ain,  on 
the  average,  than  any  injection  of  mercury  I  know\  A  distinct  iodic 
effect  may  be  obtained  by  these  injections,  but  I  have  yet  to  ])rove  that 
they  are  as  effective  as  potassium  iodid  by  mouth. 


'  The  limit  with  high  doses  being  the  number  of  glasses  of  fluid  a  patient  can  drink. 
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Dose — Wliat  is  the  dose  of  potassium  iodid  ?  It  is  never  twice  the 
saino.  Founiicr  is  surely  wrong  in  asserting  tliat  less  than  oss  (2  gm.) 
of  iodid  a  day  is  always  futile,  and  equally  wrong  in  the  statement  that 
"  what  a  dose  of  10  grams  (a  day)  will  not  achieve  no  higher  dose  will 
achieve."  Five  grains  three  times  a  day  may  perfectly  well  cure  a 
lesion,  and  it  is  the  proper  dose  to  begin  with,  for  one  should  always  be 
on  the  lookout  for  idios^yoicrasy.  But  if  the  patient  can  take  5  grains, 
he  can  take  10,  and  usually  20.  Accordingly,  10  to  20  grains  three 
times  a  day  is  the  average  dose  required. 

But  to  conquer  the  lesion  it  may  be  necessary  to  go  higher,  and  if 
the  lesion  is  in  the  nervous  system,  to  go  very  rapidly  higher.  Where 
shall  we  stop  ?  at  a  theoretic  10  grams  ?  No,  nor  at  20.  Under  urgent 
conditions  the  dose  must  be  rapidly  increased  even  in  the  face  of  severe 
poisoning. 

Herein  lies  the  great  difference  between  the  use  of  iodid  and  that  of 
mercury.  If  mercury  poisons,  it  must  he  stopped  at  once.  But  if  iodid 
poisons,  it  may  still  he  pushed — in  some  cases  it  must  he  pushed — for 
iodism  is  but  a  slight  and  temporary  inconvenience  compared  with  the 
destructive  syphilitic  lesions  against  which  iodids  are  employed.  Gen- 
erally speaking,  therefore,  the  limit  to  the  dose  of  iodids  is  marhed  hy 
an  improvement  in  the  lesion;  they  must  be  pushed  mitil  the  lesion  he- 
gins  to  yield. 

Duration  of  Treatment. — For  stubborn  lesions,  however,  this  doctrine 
may  be  followed  too  literally.  Lesions  of  the  nervous  system,  because 
of  their  peculiar  stubbornness,  are  likely  to  be  overtreated  unless  a  time 
limit  is  set  to  the  course.  This  subject  is  amply  discussed  elsewhere 
(p.  758).  Suffice  it  to  say  that  a  severe  course  of  iodid  should 
not  he  continued  more  than  three  or  four  irecls.  Whether  the  lesion 
has  yielded  or  not,  an  intermission  of  at  least  two  or  three  weeks  for 
purely  hygienic  treatment  should  then  follow,  after  which  another  short, 
sharp  course  of  iodid  uiay  Ijc  begun. 

How  to  Increase  the  Dose — One  usually  begins  with  5  minims  of  the 
"  saturated  "  solution  three  times  a  day.  The  dose  is  increased  1  or  2 
minims  a  day  ^  until  1,5  minims  is  readied.  I'hcrcaftcr  the  increase  may 
be  more  rapid,  from  '3  to  5  minims  a  day ;  and  after  the  doses  reach  25 
minims  each,  from  5  to  10  minims  a  day.  By  this  course  it  takes  from 
three  to  five  days  to  reach  a  lO-minim  (hwe,  and  fi-oui  six  to  twelve  days 
to  reach  a  20-minim  dose. 

But  if  there  is  need  for  haste  such  slow  and  cautious  measures  must 
he  discarded.  Suppose  you  are  called  to  treat  a  ease  of  s^^philitic  hemi- 
plegia that  has  just  occurred.  It  may  be  that  low  doses  would  cure,  but 
you  have  no  right  to  take  the  chance.     You  must  begin  with  10-minim 

*  If  one  minim,  ^,  vj,  t.  i.  d.  the  second  day;  ni  vij,  t.  i.  d.  the  third  day,  etc. 
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doses  at  least  four  times  a  day,  and  increase  10  or  15  minims  a  day 
until  40-  or  HO-minim  doses  are  rcaciicd.  Here  yon  may  pansc  for  a 
few  days,  hoping'  the  symptoms  will  improve.  If  they  do  not,  pnsli  on, 
increasing  by  10-niinim  bonnds  nntil  either  the  lesion  yields,  or  the  pa- 
tient is  utterly  iodized,  or  the  time  limit  of  f(mr  weeks  is  up.  Then, 
after  an  interval,  a  secondary  course  is  begun,  but  it  need  rarely  be 
made  as  severe  as  the  first. 

MIXED    TREATMENT 

Thus  far  I  have  spoken  of  iodid  as  though  used  alone,  and  as  a  mat- 
ter of  fact  it  is  often  so  employed.  But  it  is  my  practice  never  to  use 
iodid  without  mercury.  My  reason  for  this  is  that,  though  the  iodid  may 
he  somewhat  efficient  alone,  its  efficiency  is  greatly  enhanced  hy  the  use 
of  mercury. 

This  treatment  of  syphilis  by  mercury  and  iodid  together  is  called 
mixed  treatment.  The  two  are  ordinarily  given  together  in  the  fol- 
lowing formula : 

3^   Ilydrarg.  chlorid.  corrosiv.    ,    gr.  j  to  ij  (0.0  to  1.2  gm.)  ; 

Potass,  iodid oij  to  oj  (8  to  30  gin.)  ; 

Syr.  sarsaparilhe  comp.    .  .ad  .^jv  (ad  130  c.c). 
M. 
S. — Teaspoonfnl  two  hours  after  meals. 

The  dose  may  be  and  usualh^  is  given  immediately  after  eating,  but 
it  is  better  digested  if  given  two  hours  later. 

Tn  the  above  formuhi  the  mercury  biniodid  may  be  substituted  for 
the  bichlorid,  in  half  the  dose. 

If  the  patient  refuses  to  take  a  fluid  medicine  he  may  take  his  iodid 
as  a  tablet  iuilf  an  hour  Ixd'ore  meals  and  the  mercury  pill  or  tablet  after 
meals.  The  mixed-treatment  pills  or  tablets  put  up  by  various  drug 
houses  have  not  given  me  much  satisfaction. 

But  when  the  gravity  of  the  lesion  demands  hasty  or  energetic  treat- 
ment, or  when,  as  in  the  case  just  recited,  the  coiulition  of  the  patient's 
digestion  prohibits  internal  treatment,  the  mercury  must  be  given  by 
injection,  fumigation,  oi-  inunction,  the  iodid  by  satui-ated  solution  or 
inject  i(m  (iodipin,  lipiodol). 
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SYPHILIS   OF  THE  SKIN:   GENEKAL  CHARACTERISTICS;   SEC- 
ONDARY   SYPHILIDS— SECONDARY   SYPHILIS 
OF    THE    MUCOUS    MEMBRANES 

SYPHILIS    OF   THE    SKIN 

Svpliilitic  skin  lesions  are  marked  by  certain  general  characteristics 
that  serve  to  identify  them  from  other  similar  nonsyphilitic  lesions. 
The  diagnosis  of  any  given  syphilid  is  founded  largely  on  these  char- 
acteristics. 

General  Clinical,  Characteristics 

1.  Progressive  development. 

2.  Polymorphism. 

3.  Absence  of  local,  general  inflammatory  reaction. 

4.  Absence  of  pain  and  itching. 

5.  Peculiar  raw-ham  color. 

6.  Rounded  foruL 

7.  Scales  white,  superficial,  nonadherent. 

8.  Crusts  greenish  or  black,  thick,  irregular,  adherent. 

9.  Ulcerations  rounded  or  circinate,  with  abrupt  edges,  sanious  se- 
cretion, and  sluggish  base. 

10.  Scars  round,  depressed,  thin,  nonadherent,  smooth,  often  pig- 
mented at  first. 

11.  Early  eruptions  disseminated  and  ])r<)fuse,  later  ones  asym- 
metrical and  grouped. 

Progressive  Development — With  various  degrees  of  speed,  but,  as  a 
rule,  slowly  and  grachially,  the  eruption  sjji'eads.  The  superficial  gen- 
eral eruption  spreads  by  the  appearance  of  new  lesions ;  the  later  single 
lesions  by  encroaching  on  the  surrounding  tissues. 

Polymorphism — The  early,  general  eruption  develops  progressively 
in  type  as  well  as  in  multiplicity  of  lesions.  Tims  a  general,  i)a]iuhir 
eruption  a  week  old  may  show  macules,  jiajudes,  tubercles,  vesicles,  pus- 
tules, and  minute  ulcers  irregularly  intermingled.  Such  is  polymor- 
phism.    It  is  all  but  pathognomonic  of  syphilis. 

The  later  the  eruption  the  less  polyuiori)hic  it  is  likely  to  be, 
778 
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Absence  of  Inflammation. — Fever  very  rarely  ac('oin])aiiies  a  syplii- 
lilic  eriijilidu.  Exceptions,  chiefly  due  to  ahsorjitioii  iVoiii  mixed  iutcc- 
tioii  of  a  })u.stidar  sy])liilid,  are  so  few  as  to  he  iieglii;il)le. 

Neither  is  tenderness,  heat,  nor  infianunatory  congestion  discernible 
in  the  lesion  itself. 

Absence  of  Pain  and  Itching — The  sy])hilitic  lesion  as  snch  is  pain- 
l<^ss.  Ill  those  exceptional  instances  (and  they  are  singularly  rare)  of 
mixed  infection  with  the  ordinary  pyogenic  microbes,  the  ])ain  is  diu^  to 
the  adventitious  inflammation. 

]\[oreover,  the  syphilid  does  not  itch.  A  little  tingling  may  accom- 
pany the  relatively  rapid  development  of  a  diffuse  exantheni,  but  even 
this  is  rare  and  does  not  amount  to  a  real  itch. 

Peculiar  Color. — The  color  of  the  syphilids  is  not  a  frank,  inflam- 
matory red,  bnt  a  vinous,  empurpled  redness,  resembling,  when  well 
marked,  the  raw  meat  of  ham.  This  color  is  found  also  in  mam^  of  the 
gouty,  papular  eru])tions  and  in  psoriasis,  rarely  in  other  eruptions. 
The  color  of  the  syphilids  passes  by  pigiuentation  from  this  dusky  red 
into  a  yellowish  coj^per  color,  and  sometimes  by  a  deep  pigmentation 
to  brown  or  black,  the  skin  around  the  lesion  (areola)  being  usually 
also  pigmented  to  a  certain  extent.  This  pigmentary  coloration  some- 
times lingers  for  years,  but  usually  clears  off  after  a  few  months,  dis- 
ap])earing  first  centrally,  then  jx^ripherally.  Finally,  the  spot  becomes 
brilliantly  white. 

Rounded  Form — Every  syphilid  is  composed  of  circular  lesions.  If 
discrete,  as  in  most  of  the  earlier  eruptions,  the  individual  lesiims  are 
manifestly  round.  But  many  of  the  later  lesions  are  confluent.  Either 
because  the  lesions  begin  so  close  together  or  because  in  s]n*eading 
they  invade  the  same  territory,  the  resultant  lesion  is  a  composite  one, 
and  this  may  show  a  circinate,  polycyclic  edge,  which  is  very  char- 
acteristic. 

Moreover,  although  the  disposition  of  the  first  general  erujitions  is 
diffuse  and  irregular  (though  symmetrical),  Uie  lesions  composing  later 
eruptions  are  often  distributed  in  circles  or  in  segments  of  circles. 

Finally,  certain  of  the  more  chronic  syphilids  as  they  progress 
extend  in  every  direction  toward  the  peri])hery,  healing  at  the  same 
time  in  the  center.  Hence  result  lesions  of  a  circular  or  circinate 
or  horseshoe  shape  quite  pathognomonic.  Such  eruptions  are  called 
serpiginous. 

The  Scale — The  scales  on  the  cicatrices  and  on  the  patches  of  scaly, 
syphilitic  eruptions  are  thin,  white,  nonadherent,  lamellar;  very  differ- 
ent from  the  dense,  thick,  imbricated,  adherent  scales  of  psoriasis. 

The  Crust. — The  scabs  formed  on  syphilitic  ulcerative,  rupial,  and 
pustular  lesions  are  rough  and  adherent,  dark  brown,  or  greenish  black, 
sometimes  loosened  by  an  underlying  accumulation  of  i)us,  but  more 
51 
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often  soeiiiiniily  set  into  the  skin,  and  tiglitly  adherent.  'Idiev  mav  he 
of  light  color  over  secondary  pustnlar  lesions,  l)nt,  light  or  dark,  the 
green  hue  is  rarely  totally  absent  and  is  often  brilliantly  marked. 

The  Ulceration. — With  the  exception  of  the  chancre  and  of  the  ul- 
cerated nincous  papule  (both  of  which  may  vegetate  and  are  usually 
elevated  rather  than  depressed),  the  ulcerations  of  syphilis  resemble 
chronic,  indolent  ulcers.  They  are  rounded  or  oval,  with  abrupt  edges 
cut  away  like  those  of  a  chancroid ;  the  l)ase  is  covered  with  yellowish, 
false  membrane,  sometimes  bluish,  like  boiled  sago.  The  edges  and 
base  of  the  ulcer  are  usually  hard,  and  the  former  generally,  but  not 
invariably,  firmly  adherent  and  not  undermined,  as  in  the  ulcerations  of 
tuberculosis.  These  ulcers  do  not  bleed  easily,  are  generally  atonic  and 
sluggish,  and  usually  entirely  painless.  Apparent  exceptions  to  the  rule 
in  regard  to  pain  are  often  due  to  the  dependent  position  or  other  cause 
calculated  to  excite  inflammation,  or  to  the  situation  of  the  ulcer  over 
a  bone,  the  periosteum  of  which  is  inflamed  and  painful. 

The  Scar. — The  cicatrices  of  such  syi^hilitic  lesions  as  have  destroyed 
tissue  (i.  e.,  tertiary  lesions),  whether  there  has  been  surface  ulceration 
or  not,  are  rounded,  very  thin,^  depressed,  smooth,  shining,  and  non- 
adherent. They  are  often  at  first  unifonnlij  j)igmented  of  a  dark-brown 
hue  (nearly  black  in  brunettes).  This  pigment  clears  off  from  the 
center  to  the  circumference  until  only  a  dark  border  is  left,  which  some- 
times lasts  for  years,  but  finally  the  whole  cicatrix  acquires  an  almost 
pearly  whiteness  (though  the  pigmentation  may  persist  indefinitely). 

General  Clinical  Characteristics  of  Secondary  and  Tertiary  Syphilids 

Certain   general   clinical   characteristics   distinguish   the    secondary 
from  the  tertiary  syphilids. 
The  secondary  lesions  are: 

1.  Superficial,  benign,  resolutive. 

2.  Multiple,  profuse,  or  even  generalized. 

3.  Irregularly  disseminated,  but  usually  symmetrical. 

4.  Polymorphous. 

5.  Curable  by  mercury. 
The  tertiary  lesions  are: 

1.  Deep,  destructive,  and  malignant. 

2.  Few  in  number,  often  single. 

3.  Distrilnited  in  circles  or  segments  of  circles,  and  usually  asym- 
metrical. 

4.  ITsually  monomorphous. 

5.  Usually,  though  not  always,  require  mixed  treatment  for  a  cure. 

*  Marked  only  with  the  shghtest  irregularities  (like  cigarette  paper). 
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SlOroNDAKY     SviMIIl.IDS 

The  seeondaiy  s_vj)liili(ls  aflcctiug  the  i;('ii('ral    intec;ninent  may  1x3 
discussed  under  the  foHowing  heads : 
Macular  sy])hilids. 
Pa])ular  s_v])hilids. 
Syphilitic  alojiecia. 

Pustular  sy])hi]i(ls   ( iiicliidiiii;-  crusted   and   ulcerating'  lesions). 
S(iuani(ius  syphilids. 
Pigmentary  sy])liilids. 


fi:M^2 


Fig.    137. — Macci.ah  Svimiii.ts.      (Fox.) 


Macular  Syphilid.— General  Macular  Syi^hilid — This  eruption, 
often  called  the  syijliililic  mseohi,  is  usnally  the  tii'st  secondary  erup- 
tion of  the  disease.     It  is  made  up  of  macules  of  various  sizes.     It  is 
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may  cover  tlie  wliole  Ixxly;  is  ex- 
It"  untreated,  it  (lis;i]))iears  in  two 


iisuallv  inosf  iiiai'ked  (»ii  the  tiaul 
trcniely  rai'e  (»ii  the  face  and  hanc 
to  six  Aveeks. 

Late,  Circinate,  Macular  Syphilid — Relapses  of  macular  syphilid  as- 
sume a  distinctly  circinate  form ;  it  is,  as  it  were,  the  shadow  of  a  cir- 
cinate tuhercular  lesion. 

The  Papular  Syphilids.— The  Papule. — The  syphilitic  ]iapule  is 
very  slightly  elevated  ahove  the  surface  of  the  skin.  It  varies  from  the 
size  of  the  head  of  a  ])in  to  that  of  a  split  pea.  Its  summit  is  flat, 
though,  if  the  i)a])ule  l»e  very  small,  this  feature  may  be  lacking.  Its 
shape  is   absolutely   and  characteristically  circular ;   its  color,   at  first 


Fig.  138. — Papular  Syphilid:  Confluent  on  Face.     (Fordj'ce.) 


pink,  soon  takes  on  a  ])ur])lish,  liam,  or  co])per  hue,  although  quite  fre- 
quently this  is  not  marked,  but  may  be  intensified  by  ])ressure.  Its 
surface  is  shining  and  tense,  and  this  may  be  covered  by  a  slight,  thin 
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scale,  or,  more  connnonlv,  this  scale  is  promptly  shed,  leaving  a  faint, 
scaly  collar  around  its  hase.  The  papnlc  is  hard,  and  has  in  some  meas- 
ure the  induration  characteristic  of  all  syphilitic  exudates.  From  the 
papnlc  all  the  other  elements  of  secondary  skin  sy]ihi]is  arise,  and  in 
the  earlier,  papular  erujitions,  it  is  not  uncommon  to  tind  admixtures 
of  pustules,  s([uam()us  ])ai)ules,  etc. 

Papular  Eruptions — The  pajjular  syphilid  nuiy  be  general  and  dis- 
seminated or  partial  and  scattered.  In  a  certain  projiortion  of  cases  the 
general  macular  or  papular  eruption  is  preceded  by  the  appearance  of  a 
few  scattered  papules.  As  a 
rule,  however,  the  first  papu- 
lar eruption  is  generalized. 

Relapsing  papular  erup- 
tions tend  to  be  more  closely 
confined  to  certain  (indeter- 
minate) regions  the  later 
they  occur.  As  a  rule,  how- 
ever, the  papules  are  not 
grouped  in  any  geometric 
figure ;  they  remain  dissemi- 
nated. Even  those  later  pap- 
ular eruptions  are  often  bi- 
lateral and  symmetrical. 

Syphilitic  Alopecia. — 
Alopecia  is  not  a  common 
feature  of  syphilis.  A  gen- 
eral falling  of  the  hair  may 
accompany  the  first  outbreak 
of  the  disease ;  but  this  is  no- 
ticeable only  to  the  patient 
himself.  Much  more  char- 
acteristic but  quite  rare  is  the 

"  moth-eaten  poll  "  illustrated  in  Fig.  I'M.  These  types  of  alo})ecia  are 
temporary.     Syphilis  docs  not  cause  true  baldness. 

The  Pustular  and  Crusted  Syphilids. — The  pustular  syph- 
ilids arc  all  (excepting  the  crusts  in  the  scalp)  rare  secondary  lesions. 
Pustulation  is,  generally  speaking,  excited  by  dirt  and  debility.  It  is, 
therefore,  properly  regarded  as  an  evil  omen. 

The  pustule  is,  as  it  were,  superadded  to  a  syphilitic  papule  and  sits 
upon  it,  destroying  but  little  tissue,  and  hence  leaving  little  or  no  scar. 
Pustular  lesions  may  be  scattered  among  the  pa])ules  of  a  polymorphic 
eruption,  but  the  more  notable  pustular  eruptions  are  those  which  fol- 
low given  types  and  mimic  certain  nonsyphilitic  eruptions.  Accord- 
ingly we  distinguish: 


Fig.  139. — Syphilitic  Alopecia.     (Pusey.) 
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HerjH'tiform  syi)liili(l. 

Vnric'(>lloi(l  (or  varioloid)  syphilid. 

Aciieifonn  syjihilid. 

Impetiginous  syphilid. 

Eethyiiiatons  sy]ihilid. 
The  titles  .sufficiently  describe  them. 

The   Squamous  Syphilids.  —  Generalized   Squamous   Syphilid 

This  eruption  occurs  in  two  varieties — as  a  guttate  or  ditfuse  psoriasis 
and  as  a  circinate  eruption.  The  character  of  the  eruption  is  the  same 
in  each.     They  may  be  seen  together  on  the  same  subject. 

Diagnosis. — When  not  associated  with  other  specific  lesions,  the 
squamous  syphilid  is  often  difficult  to  distinguish  from  j}Soriasis.  Much 
light  is  thrown  upon  such  cases  by  study  of  the  previous  history.  Psori- 
asis tends  to  cluster  about  the  elbows  and  knees  and  upon  the  scalp,  and 
practically  never  affects  the  palms  and  sules;  its  scales  are  thick,  im- 
bricated, tightly  attached,  and  lying  in  several  layers,  so  that  it  is  diffi- 


FiG.    140. — (  inci.xAii;    i'Ai'iLo-sm'AMou.s  Svi'iiiLin  ov   I'OHKAHM.      i^l'ordyce.) 


cult  to  scrape  them  all  away  and  get  down  to  the  livid  redness  of  the 
patch  beneath ;  and  when  the  scales  are  all  rudely  rubbed  off  the  patch 
is  very  apt  to  bleed. 

Squamous  Plantar  and  Palmar  Syphilid. — If  the  eruption  is 
seen  when  it  first  couics  out,  its  papular  (puviity  may  be  readily  recog- 
nized in  the  manifest,  individual  papules  or  in  the  sinuous  line  of  con- 
fluent papules.  But  iu  an  aged  lesion,  even  if  it  be  only  a  few  months 
old,  the  papules  may  almost  entirely  disa]-)pear,  and  all  that  is  left 
visible  is  the  squamous  aluiost  scarlike  chauge. 

In  this  coudition  the  eru]ifi()n  uiay  coutiniie  active  and  spreading 
in  a  circinate  Avay  for  numy  years,  during  which  time  an  occasional 
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papule  may  become  visible,  or  the  confluent  red  ribbon  may  show  itself 
here  and  there.  But  the,  general  characteristic  of  the  eruption  is  a 
purely  scaly  one.  The  scales  follow  one  of  two  types.  Jn  the  more 
connnon  form  tliey  produce  glistening  psoriatic  or  eczcmatous-looking 


Fig.    141. — Squamous    SYPmi.in    of    Palm.     Note    circinate    border    and    absence    of 
definite  papules.      (Fordyce.) 

spots.     Less  often  and  almost  exclusively  on  the  feet  they  heap  up  in 
a  great  callus. 

The  Pigmentary  Syphilid. — This  extremely  rare  eruption  usu- 
ally appears  as  a  reticular  brownish  patch  u})on  the  neck.  It  is  ex- 
tremely slow  to  disa])pear. 
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Distribution — They  may  aifect  any  part  of  the  mucous  mcnd^-aues 
and  also  any  part  of  the  skin  which  in  texture  and  uioisture  simulates 
the  physical  conditions  of  mucous  membrane.  They  are  commonest 
in  the  mouth  and  throat  and  in  and  about  the  genitals. 

Etiology — Local  irritation  is  the  exciting  cause.  In  the  mouth  the 
local  irritation  of  tobacco,  whether  smoked  or  chewed,  stands  prcemineut. 
About  the  folds  of  the  skin  uncleanliness  excites  them.  In  the  mal(>  they 
are  more  coiuuion  in  the  mouth  than  elsewhere ;  in  the  female,  much  more 
common  al)out  the  genitals  on  account  of  the  profuse  secretions  there. 

Classification. — The  secondary  syphilids  of  the  mucous  membranes 
may  be  classified  as  follows: 

1.  Macular  syphilid. 

2.  Erosive  or  papulo-erosive  syphilid  (mucous  papule). 

3.  Ulcerative  syphilid. 

4.  Squamous  syphilid. 
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Of  these,  the  macular  syphilid  is  unimportant.  The  erosive  papular 
and  ulcerative  types  are  common  in  the  first  year  of  the  disease  and 
occur  infrequently  for  several  years  thereafter,  while  the  squamous 
types  are  rarely  seen  before  the  second  or  third  year,  and  may  continue 
indefinit(>ly  tliereafter. 

The  Erosive  or  Papular  Syphilid. — The  syphilitic  papule  upon 
a  moist  skin  or  mucous-membrane  surface  is  always  eroded.  Even 
upon  a  dry  surface  it  sheds  the  superficial  epithelium,  and,  when  kept 
moist,  the  deeper  layers  are  more  freely  exposed  and  exudation  from 
the  surface  of  the  papule  is  thus  a  constant  phenomenon  in  all  papular 
lesions  of  mucous  or  moist  surfaces. 

The  early  erosive  papular  lesion  may  be  so  slight  as  to  produce  no 
]ierceptible  irregularity  in  the  surface.  Its  top  is  level  with  the  sur- 
rounding mucous  membrane,  but  it  is  an  eroded  top,  and,  consequently, 
the  papule  appears  as  a  simple  erosion.  In  a  second  type  the  papule  is 
elevated  above  the  surface  to  a  slight  degree  and  becomes  a  typical, 
eroded  papule,  while  in  the  third  type  it  is  hypertrophic  and  becomes  a 
vegetating  papule  or  condyloma.  Hence  the  three  types  of  erosive  papu- 
lar syphilids : 

The  erosion. 

The  eroded  papule. 

The  vegetating  papule  or  condyloma. 

The  Condyloma — The  striking  characteristic  of  this  lesion  is  that, 
though  a  vegetating  one,  the  vegetation  is  relatively  low  compared  to 
the  extent  of  a  base ;  hence,  it  is  commonly  known  as  condyloma  latum. 
Its  foul  secretion,  its  irregular,  broken,  vegetating,  and  eroded  red 
surface  constitute  amplifications  of  the  characteristics  of  the  eroded 
papule. 

The  Ulcerative  Syphilid.— Just  as  the  papule  may  api^ear  as  a 
simple  erosion,  an  irritated  jnipule,  or  a  hypertrophied  papule,  so  the 
ulcer  may  appear  as  a  simple  ulcer,  as  an  ulcerated  papule,  or  as  an 
ulcerated,  Jnjperfrophied  papule. 

Leukoplakia. — By  leukoplakia  (tylosis,  milk  spot,  etc.)  is  meant 
a  chronic  inflammation  of  the  mucous  membrane  characterized  by  the 
appearance  of  pearly-white  or  bluish-white  patches.  These  patches  may 
appear  anywhere  inside  the  mouth,  but,  while  extremely  common  upon 
the  tongue,  they  are  very  rare  elsewhere.  I  have  record  of  only  seven 
cases  occurring  on  the  tongue  thickened  by  sclerotic  glossitis,  or  (rarely) 
destroyed  by  gumma. 

Prognosis — Leukoplakia  is  one  of  the  most  inveterate  lesions  of  syph- 
ilis. Cases  lasting  four  or  five  years  are  not  uncommon,  and  one  occa- 
sionally sees  them  continue  for  ten  or  twenty. 

The  most  important  question  in  the  prognosis  of  leukoplakia  is  the 
occurrence  of  epithelioma.     Most  authors  speak  of  it  as  common.     But 
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anioiiii-  my  cases  1  have  known  only  two  to  undergo  epitholiomatous 
changv. 

Diagnosis. — I  know  no  pathognomonic  cliaracteristic  to  distinguish 
the  nicer  of  syphilis  from  that  of  mercnry,  but  the  latter  rarely  occurs 
uj)on  the  fauces  or  ujion  the  dorsum  of  tiie  tongue  or  in  the  angle  of 
the  li])s,  where  syphilitic  ulcers  are  common;  while  //  is  almost  typicnl 
of  mercurial  ulceration  to  find  a  lesion  on  the  clieek  or  gum  hack  of  the 
last  molar  tooth,  or  about  the  upper  or  lower  central  incisors. 

Vincent's  angina  may  be  mistaken  for  either  a  primary  or  a  sec- 
ondary syphilitic  mouth  lesion.     The  microscope  makes  the  diagnosis.    . 

Treatment. — Local  Treatment  of  Lesions  upon  the  Skin. — If  the 
lesion  is  upon  the  skin  it  is  usually  possible  to  keep  it  dry,  and  this  dry- 
ing will  cure  erosion  or  vegetation  as  if  by  magic.  In  mild  cases  all 
that  is  necessary  is  to  cleanse  the  affected  region  thoroughly  twice  a  day 
with  warm  soap  and  water,  then  dry  and  apply  pure  calomel  or  calomel 
mixed  in  equal  parts  of  stearate  of  zinc  or  talcum. 

For  extensive  condylomata  it  may  be  necessary  to  paint  with  a  solu- 
tion of  permanganate  of  potash  (1:1,000)  twice  a  day  and  to  inter- 
pose a  layer  of  absorbent  gauze  between  the  various  inflamed  surfaces 
after  powdering  the  wdiole  region  thickly. 

Local  Treatment  of  Lesions  within  the  Mouth. — The  most  important 
point  in  local  treatment  is  mild  cauterization,  and  the  best  cauterizing 
agent  is  the  officinal  liquor  hydrargyri  nifratis,  either  pure  or  diluted 
to  one  half  or  one  quarter  strength.  The  pure  fluid  can  be  applied  only 
to  small  lesions,  as  it  is  quite  painful.  This  application  should  he  made 
not  oftener  than  twice  a  week,  and  should  never  be  confided  to  the  hands 
of  the  patient,  since  overcauterization  makes  the  lesion  worse  instead 
of  better. 

The  nitrate-of -silver  stick  often  acts  quite  as  well  as  the  acid  nitrate 
of  mercury,  and  like  it  may  be  applied  twice  a  week. 

In  order  to  prevent  relapses  of  secondary  syphilids  within  the  mouth, 
it  is  often  necessary  for  the  patient — 

To  stop  smoking  and  chewing  tobacco ; 

To  keep  the  teeth  and  gums  in  perfect  condition ; 

To  employ  an  antiseptic  mouth  wash. 


CHAPTER    LXXVI 

TERTIARY   SYPHILIDS    OF   THE   SKIN   AND   UPPER  RESPIRA- 
TORY  TRACT 

The  syphilitic  tubercle  is  to  tertiary  skin  syphilis  what  the  papule 
is  to  secondary  skin  syphilis. 

The  pathoh^gical  dilTerenee  between  papule  and  tubercle  consists  in 
this :  The  papule  is  an  exudation  rather  upon  than  in  the  true  skin.  It 
does  not  destroy  any  of  the  tissue  of  the  skin,  therefore  it  does  not  leave 
a  scar.  The  tubercle,  on  the  other  hand,  is  an  exudation  within  the 
derma  which,  upon  healing,  leaves  a  permanent  scar. 

Tertiary  syphilids  of  the  skin  are  made  up  of  various  tubercular, 
tuberculo-pustular,  tuberculo-ulcerative  lesions,  and  of  gummatous  le- 
sions. "  The  tubercle  may  be  described  as  a  gumma  of  the  skin,  and, 
conversely,  the  gumma  as  a  deep  tubercle  of  the  connective  tissue  " 
(Morrow). 

Thus  tertiary  syphilids  may  be  divided  as  follows : 

Tubercular  lesions. 

Tuberculo-ulcerative  lesions,  and 

Subcutaneous  gummata. 

TERTIARY    SYPHILIDS    OF    THE    SKIN 

The  Tubercular  Syphilid 

The  nonulcerative,  tubercular  syphilid  occurs  under  two  forms: 

The  disseminated  tubercular  syphilid,  and 

The  grouped  tubercular  syphilid. 

Either  of  these  may  be  scaly  upon  the  surface  (tuberculo-squamous). 

The  tubercles  are  usually  small.  Their  favorite  positions  are  on  the 
forehead  (circle  of  Venus),  the  lips,  the  back,  the  leg,  the  outer  sur- 
face of  the  forearm,  and  the  back  of  the  shoulders.  A  single  tubercle 
may  constitute  the  whole  eruption,  or  there  may  be  great  numbers  of 
them. 

Grouped  Tubercular  Syphilid. — The  favorite  locations  for  the 
grouped  lesions  are  those  just  mentioned. 
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The  grouping  occurs  iu  tlire(>  forms: 

1.  The  discrete  form. 

2.  The  confluent,  circinate  form   (Fig.   142). 

3.  The  massed  form. 

If   discrete,    the    tuhendcs    a])pear    to    he    ranged    in    circles    or    in 
arcs    of   circles,    forming    a    polycyclic    or    cii-cuhir   'designi.       If    con- 


FiG.  142. — Confluent  Tubercular  Syphilid  of  Nose.  (Fox.) 

-jhtcnt   thev    form  sinuous  scuiloped  figures,   or  else  a  solid,   rounck'd, 
indurated  mass. 


The  Ulcicrative  Tubercular  Svpiiteid 

The  tertiary  ulcerative  skin  lesions  have  certain  characteristics  in 
common : 

1.  The  individual  tubercles  are  quite  large. 

2.  They  viay  become  serpiginous ;  that  is  to  sav,  the  ulcers  and  tu- 
hercles  creep  over  the  surface.  The  advance  may  he  centrifugal  in  all 
directions   or   along   a   narrow   track   in   curves,    inclosing   portions   of 


790       SYPHILIDS   OF  THE  SKIN  AND   UPPER  RESPIRATORY  TRACT 

healthy  skin;  or  the  advance  takes  jihice  in  only  one  direction,  while  the 
opposite  edge  of  tlie  nicer  is  cicatrizing-. 

Thus  the  serpiginous  ulcer  is  nsually  a  flat  plane  of  scar  tissue  more 
or  less  completely  surrounded  by  a  ditch  of  ulceration  set  in  an  in- 
durated syphilid  as  a  base. 


Fig.   143. — Serpiginous  Tuberculo-ulcerative  Syphilid.     (Fox.) 

3.   They    may    he    phar/edenic.      Phagedena    is   maligiianf,    rapidly 
spreading  gangrene. 

It  may  spread   chiefly   over  the   surface    (superlicial    ]ihage<lena)  ; 
or  may  eat  its  way  deeply  into  the  underlying  tissues    (deep  phag-     J 
edena). 
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The.  course  of  pliaiicdoiiii  is  inosl  ciiiiricious.  Kvcn  wliou  imtrealcd 
its  i-;ipi(l  spread  will  siiddciily  slop  niid  the  slouch  will  be  cast  off 
and  the  lesion  go  on  to  heal;  or,  having  st()])ped,  it  may  take  a  new 
start. 

Treatment. — Thus  one  can  never  be  snre  of  the  effect  of  treatment. 
When  the  gangrene  is  controlled  there  may  be  room  foi'  donl)t  whether  it 
wonld  not  have  ceased  spontaneonsly  (piite  as  soon,  indeed,  the  Vien- 
nese school  attack  phagedena  solely  by  hygiene  and  tonics,  resei'ving 
mercnrv  and  the  iodids  for  the  cnrc  of  th(»  nlcei-ated  lesion  left  after 
the  slongli  has  been  shed. 

1  have  always  thought,  liowever,  that  high  doses  of  iodids  help  to 
control  phagedena,  and,  in  attacking  it,  it  has  lieen  my  custom  to  push 
this  drug  rajndly  to  the  point  of  saturation. 

Characteristics  of  the  Lesion — The  ulcerative  tubercular  syphilid  may 
a])i)ear  clinically  as  a  pusUdar,  a  crusted,  or  an  ulcerating  lesion.  Pus- 
tules are  infrequent  and  rapidly  break  to  take  on  one  of  the  other  types. 
Whether  the  lesion  is  crusted  or  ulcerated  depends  largely  upon  the  ac- 
cident of  its  situation.  Usually  it  will  be  found  covered  with  a  typical 
syphilitic  scab  (p.  779)  ;  but  if  it  has  recently  been  picked  or  if  it  lies 
in  some  place  subjected  to  constant  friction,  the  scab  may  be  off  and  a 
typical  syphilitic  ulcer  (p.  7S0)  disclosed. 

Thus  the  lesion  may  a]iiiear  in  one  of  the  following  forms  (we  give 
only  the  most  important  ones,  since  they  are  useful  merely  for  clinical 
identification)  : 

Tertiary  ecthyma. 

Iiu])ia. 

Other  forms  of  crusted  syphilids. 

The  ulcerated  syphilid. 

Subcutaneous  Gumma 

The  gunnna  begins  as  an  insensitive,  little,  hard  subcutaneous  lump, 
freely  movable  over  the  subjacent  tissues,  the  integument  slightly  mov- 
able over  it.  In  this  condition  it  may  remain  stationary  for  months, 
but,  as  a  rule,  it  grows  slowly  (or  rapidly)  in  size,  and  within  a  few 
^veeks  has  infiltrated  the  skin. 

The  skin  becomes  red  and  tense,  then,  as  the  gunnna  begins  to  soften 
centrally,  ])ur|)le,  boggy,  and  tender  to  pressure.  Actual  fluctuation 
may  be  determined  and  nuay  cover  (piite  a  large  area.  As  the  tenderness 
continues,  and  may  even  be  accomjianied  l)y  intense  pain,  incision  is 
often  practiced  to  relieve  these  symptoms.  The  result  is  startling.  In- 
stead of  a  gush  of  pus  there  oozes  forth  only  a  few  drops  of  bloody  or 
purulent  serum;  the  fluctuation  persists;  the  symptoms  are  unabated; 
the  incision  has  merely  produced  a  gunnnatous  ulcer. 
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T1h>   ii'iiimiiatous   ulcer   i'esoml)les   tlic    iilcci-attMl    liibcrclc,    l)ut    it    is 
<.l(H'|H'r  and  its  base  is  more  sloughy. 

Diagnosis. — Gunmui  may  be  mistaken  foi-  xaricuse  ulcer  of  the  leg. 


Fig.   144. — Gummatous  Ulcer:  Tibial  Node.     (Fordyco.) 


SYPHILTTTC    LEG    ULCER 

1.  Situation. — Anywhere.     Often  in 

calf  or  ill  upper  half  of  leg. 

2.  Number. — Often  multiple. 

3.  Shape. — Round  or  polycyclie. 

4.  Edges.  —  Sharp,    deep,    or    even 

undermined. 

5.  Surrounding      Tissues.   —  Very 

slight  areola,  unless  there  be 
old  sears  or  other  foci  of  syph- 
ilitic infiltration. 


VAKIC0S1-:    LEG    ULCER 

1.  Only  in  hnvei-  third  of  leg.     TTa- 

hitually  on  internal  surface. 

2.  Very  rarely  multii)le. 

3.  Irregular. 

4.  Eounded.   sliallow,   never   under- 

mined. 

5.  Extensively  and  irregularly  jug- 

mented,    thickened,    and    ad- 
herent. 
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Besides  this,  there  is  on  the  one  hand  u  history  of  syphilis,  on  the 
other  varicose  veins. 

TERTIARY  LESIONS  OF  THE  UPPER  RESPIRATORY 

TRACT 

Diffuse  Sclerotic  Glossitis 

The  lesion  is  a  diffuse  sclerosis  in  the  nniscle  of  the  tongue.  It  is 
quite  rare  and  is  always  accompanied  by  su})erticial  glossitis,  either 
simple  depapillation  or  leuko])lakia. 

Gumma  of  the  Tongue 

Gumma  of  the  tongue  is  relatively  rare.  One  third  of  the  cases  are 
associated  with  sclerosis  of  the  tongue. 


epithelioma 

1.  Occurrence. — Almost    exclusively 

in   men   over   forty-five   years 
of  age. 

2.  Situation.  —  Usually    on    edge; 

may  be  on  under  surface. 

3.  Number. — Single. 

4.  Leukoplal'ia. — May  precede. 

5.  Characteristics. — A  shallow,  fun- 

gating  ulcer,  with  tliick, 
everted  edges,  upon  a  base  of 
wooden  hardness.  It  bleeds 
very  readilv;  its  diseliarge  is 
foul. 
G.  Pai?}. — Severe  and  lancinating. 

7.  Jjijinph   Abodes. — Soon    and    j)ro- 

gressively  enlarged. 

8.  Biopsy. — Epithelial  pearls. 

9.  Treatment. — No  medicines   have 

the  least  effect. 


gumma 

1.  Any  age;  either  sex.     History  of 

previous  sypliilis. 

2.  Usually   on   dorsum.      Never   on 

under  surface. 

3.  May  be  multiple. 

4.  May  accompany. 

5.  A    deep,    sloughing    ulcer,    with 

sharp,  undermined  edges,  upon 
a  moderately  indurated  ba.se. 
It  does  not  bleed  readily;  its 
discharge  is  not  very  foul. 

6.  Sliglit  or  aljsent. 

7.  Enlargement  slight  or  absent. 

8.  Gumma. 

n.  Mixed  treatment  cures. 


Ulceration  of  the  Palate  and  Velum 

The  typical  and  terrible  lesion  of  syphilis  is  the  phagedenic  gum- 
matous ulcer. 

This  begins  as  a  diffuse  infiltration,  producing  redness,  tumefaction, 
and  relative  immobility  of  the  velum.  But  it  causes  scarcely  any  pain, 
and  the  patient  usually  pays  no  attention  to  it  until,  suddenly,  ulcera- 
tion and  phagedena  set  in. 
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The  onset  of  jihagedena  is  exceedingly  rapid.  The  patient  goes  to 
bed  at  night  thinking  himself  well,  and  awakes  with  a  hole  in  his  pal- 
ate, or  with  great  patches  of  necrosis  replacing  what  the  day  before 
was  a  comparatively  innocent,  painless  infiltration.  Even  now  the  pain 
is  not  great,  and  the  discomfort  is  inconsiderable.  But  the  foul  odor 
from  the  sloughing  tissue,  or  the  sense  of  a  hole  in  the  velum,  soon 
brings  the  patient  to  his  physician. 

Examination  then  reveals  either  an  area  of  dark  greenish  slough  in 
the  palate,  or  else  a  perforation  surrounded  by  a  slough.  If  the  perfora- 
tion is  of  any  size  the  voice  assumes  a  nasal  quality  and  the  breathing 
may  be  accompanied  by  a  rattling  gurgle,  due  to  the  flapping  to  and  fro 
of  partially  detached  bits  of  the  palate.  When  the  patient  tries  to  swal- 
low he  has  gi'eat  difficulty  in  preventing  fluids  from  regurgitating 
through  the  perforation  into  his  nose. 

Gumma  of  the  Xasal  Septum 

Gumma  of  the  nasal  bones  is  always  insidious  and  rapidly  de- 
structive in  its  onset,  like  that  of  the  palate  and  the  velum. 

The  septum  is  the  part  usually  involved. 

The  first  symptom  noticed  by  the  patient  is  an  increase  in  the  dis- 
charges from  his  nose  and  the  presence  of  blood  in  these  discharges.  He 
will  also  confess  that  the  sense  of  smell  is  either  blunted  or  com- 
pletely lost. 

Examination  (anterior  rhinoscopy)  reveals  a  perforation  in  the  sep- 
tum, which  is  usually  situated  at  least  an  inch  from  the  anterior  nares, 
though  it  may  appear  at  the  junction  of  bone  and  cartilage.  This  per- 
foration is  either  surrounded  by  a  sloughing  sore  or  else  plugged  with 
scabs  and  dead  bone. 

Severe  or  neglected  cases  go  on  to  total  destruction  of  the  nasal  sep- 
tum, and  may  be  identified  the  moment  they  enter  one's  office  by  the 
peculiar  snuffling,  purring  sound,  due  to  the  flapping  of  necrotic  tissue 
excited  by  the  breathing. 

With  the  healing  of  such  a  lesion  the  bridge  of  the  nose  sinks  in,  and 
may  even  fall  flat  to  the  level  of  the  patient's  face  if  all  the  bones  have 
been  destroyed. 

Syppiilis  of  the  Inteenal  Ear 

The  lesions  of  syphilis  in  the  inner  ear  are  not  well  known.  In- 
deed, the  one  symptom  is  deafness,  without  any  local  evidences  of  the 
disease. 

This  deafness  is  usually  sudden  in  onset  and  complete.  The  prog- 
nosis is  bad ;  the  treatment  by  pilocarpin,  mercury,  and  iodids. 
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Tertiary  Syphilis  of  tiik  Larynx 

The  tertiary  lesions  of  laryni^eal  syphilis  are: 
Ulceration. 
Giininia. 

Fibroid  degeneration. 
Perichondritis. 
Paralysis. 

The  common  symptom  is  painless  chronic  a])horia,   the  vox  rauca 
syphilitica. 
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CHAPTER    LXXVII 

SYPHILIS  OF  THE  NERVOUS  SYSTEM,  THE  EYE,  THE  BONES, 
THE    VISCERA,    AND    OTHER   REGIONS 

SYPHILIS    OF    THE    NERVOUS    SYSTEM 

Grouping  the  lesions  of  syphilis  according  to  the  tissues  involved, 
one  may  affirm  that  syphilis  of  the  skin  is  the  most  frequent,  syphilis  of 
the  mncons  membranes  themost  infections,  syphilis  of  the  nervous  system 
the  most  malignant  manifestation  of  the  disease.  Syphilis  of  the  nerv- 
ous system  is  indeed  malignant  in  that  it  occurs  in  a  large  proportion 
of  syphilitics  and  that  its  lesions  are  always  grave  and  often  incurable. 

Thus,  among  my  2,500  cases,  504  (20  per  cent)  were  afflicted  with 
syphilis  of  the  nervous  system,  and  of  all  patients  showing  tertiary  and 
parasyphilitic  lesions,  42  per  cent  were  affected  in  the  nervous  system. 

Pathology. — The  prime  lesions  consist  of: 

1.  Syphilitic  arteritis,   and 

2.  Syphilitic  meningitis,  a  diffuse  or  a  gummatous  infiltration. 

3.  There  is  lymphocytosis  of  the  cerebro-spinal  fluid. 

The  cytological  and  biochemical  changes  usually  found  in  the  cere- 
brospinal fluid  of  l-nown  syphilitics  are  identical  with  those  usually 
found  in  tabetics  and  paretics,  ivhile  differing  from  tJiose  common  to 
other  diseases  of  the  nervous  system. 

Symptoms. — Apart  from  this  early  secondary  meningitis,  the  le- 
sions of  syphilis  of  the  nervous  system  have  two  striking  clinical  char- 
acteristics, viz. : 

1.  The  occurrence  of  prodromes. 

2.  The  variety  and  diversity  of  symptoms. 

Prodromes — There  are  five  types  of  preliminary  symptoms,  one  or 
all  of  which  invariably,  or  almost  invariably,  precede  the  graver  forms 
of  cerebral  or  spinal  syphilis.     These  are: 

1.  Pain. 

2.  Intellectual  and  moral  derangements. 

3.  Impairment  of  the  general  health. 

4.  Impairment  of  the  sexual  power,  and 

5.  Fugitive  nervous  symptoms. 

The  pain  is  usually  much  more  marked  by  night  than  by  day.     It 
yields  to  nothing  but  iodids. 
796 
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Duration  of  the  J'irlniuiiari/  I'cnod. — These  wnniiiig  s_viii])toins 
may  be  few  and  brief,  or  multiple  and  prolonged.  Severe  syphilitic 
heathiche  or  repeated  attacks  of  vertigo  may  continue  for  months,  un- 
cniiti-olled  by  treatment,  and  without  leading  to  any  further  evidence'  of 
I'erehral  syi)liilis.  IJut  in  a  majority  of  instances  the  warnings  are  so 
lew  and  so  slight  (hat  the  ])atient  does  not  consult  a  physician  until  the 
full  attack  has  burst  ujxni  hiui. 

Onset — In  s])ite  of  jjrodromata  the  onset  of  symjitoms  is  always  sud- 
den. Tiie  patient's  story  is  that  "  suddenly — "  something  happened. 
Be  the  attack  a  dementia,  a  pai-alysis,  or  a  convulsion,  it  develops  sud- 
denly, and  to  the  untrained  observer  unex])ectedly. 

Course. — The  course  of  the  manifestation  is,  as  remarked  above, 
characterized  by  a  nuirkcMl — even  pathognomonic — variety  of  symptoms 
dependent  upon  the  diversity  and  irregular  distriluition  of  the  lesi(ms 
from  which  they  spring. 

The  lesions  of  cerebral  syphilis  are  many  and  com])lex.  More  or 
less  widespread  gunnnatous  meningitis  and  mor(»  or  less  widespread 
arterial  changes  may  occur  together.  Hence  results  an  almost  infinite 
diversity  of  clinical  syni})toms. 

Cerebral  Arteritis. — This  leads  usually  to  hemiplegia,  to  aphasia, 
to  nuclear  paralyses  of  the  various  nerves,  and  to  mental  obfuscation, 
drowsiness,  loss  of  memory,  or  ei)ileptiform  attacks,  finally  to  insanity. 

Basilar  Meningitis. — There  is  usually  involvement  of  one  or  more 
of  the  cranial  nerves.     There  may  be  headache,  vertigo,  coma. 

Meningitis  of  the  Convexity  of  the  Brain. — Headache,  Jacksonian 
epilepsy,  and  localized  cortical  paralyses  indicate  the  site  of  the  lesion. 
Melancholia  and  mania  are  often  associated  with  difi'use  lesions  of  the 
cortical  meninges. 

Clinical  Types. — Despite  the  utter  irregularity  of  the  symptoms 
of  sy])liilis  (if  the  nei'vous  system,  there  are  certain  recognizable  types  to 
which  a  case,  for  a  time,  at  least,  usually  adheres. 

We  may  distinguish : 

Syphilitic  paralysis.  Sy))hilitic  epilepsy. 

Ocular  paralyses.  Syj)hilitic  insanity. 

Hemiplegia  and  apoplexy.  Syphilis  of  the  s])inal  cord. 

Aphasia.  Parasy])hilids. 
Deafness.  Tabes. 

Facial  paralysis.  Paresis. 

Other  forms  of  paralysis.  Erb's  spastic  spinal  syphilis. 

Syphilitic  neuritis. 

The  existence  of  cereJ)ro-spinal  lyniphocyiosis  is  presumptive  evi- 
dence in  favor  of  paresis,  ialjes,  or  some  syphilitic  lesion,  as  against 
hysteria,  neurasthenia,  and  alcoholism. 
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Prognosis. —  If  taken  in  time,  syphilis  of  the  nervous  system,  how- 
ever grave,  however  fuhninating,  may  often  be  controlled  and  actually 
cured,  so  that  no  trace  of  it  remains.  The  Avildest  mania,  the  deepest 
coma,  the  most  complete  paralysis  may  yield  like  magic  to  prompt  and 
efficient  treatment.  Medicine  can  boast  no  miracle  greater  than  the 
effect  of  mercury  and  iodids  upon  syphilis  of  the  nervous  system. 

But  such  wonders  cannot  always  be  accomplished  even  by  prompt 
and  efficient  treatment.  If  the  lesion  is  a  diffuse  syphilitic  arteritis  the 
impairment  to  circulation  (and  to  function)  is  in  large  part  permanent 
when  the  patient  first  consults  his  physician.  And  in  any  case,  if  treat- 
ment is  delayed  until  the  nerves  have  degenerated  and  muscles  atrophied, 
it  is  vain  to  ask  of  any  treatment  the  real  miracle  that  would  be  re- 
quired to  restore  the  patient  to  perfect  health. 

Treatment. — At  the  onset  of  the  attack  the  treatment  should  be 
infcnsirc  and  .specific.  Mercury  is  to  be  given  by  intramuscular  injec- 
tion and  at  a  maximum  dose.  lodid  is  begun  at  10  drops  (minims) 
three  or  four  times  a  day,  and  run  up  to  the  point  of  conquering  the 
lesion  or  gravely  poisoning  the  patient. 

Then  an  intermission ;  then  a  milder  course. 

SYPHILIS    OF    THE    EYE 

Iritis. — It  occurs  usually  between  the  fourth  and  the  twelfth  month 
of  the  disease.  Half  the  cases  of  iritis  seen  by  the  ophthalmologist  are 
said  to  be  syphilitic. 

Diagnosis — The  physician  must  learn  whether  there  is  iritis,  whether 
the  iritis  is  syphilitic,  and  whether  the  syphilitic  iritis  stands  alone  or  is 
but  a  complication  of  other  and  graver  lesions. 

The  diagnosis  of  iritis  need  not  be  discussed  here.  It  is  almost  in- 
variably established  by  the  presence  of  other  syphilitic  lesions  and  a  his- 
tory of  recent  "  early  syphilis."  The  iritis  standing  alone  is  very  likely 
to  be  dubbed  rheumatic. 

Is  the  iritis  but  one  of  a  number  of  ocular  lesions?  This  question 
always  merits  an  accurate  answer ;  for,  while  no  lesion  is  more  benign 
than  the  mild  iritis  of  early  syphilis,  no  lesion  is  more  fatally  mislead- 
ing than  that  same  iritis  when  it  conceals  the  onset  of  chorio-retinitis. 

Hence  every  syphilitic  iritis  demands  a  thorough  ophthalmoscopic 
examination  at  the  outset. 

Treatment. — Mercury;  atr(»])in  f(u-  dilatation. 

Chorio-retinitis  and  Retinitis. — Syiihilis  is  the  most  frequent 
cause  of  chorio-retinitis,  one  of  the  rare  causes  of  retinitis.  Yet,  though 
syphilitic  chorio-retinitis  is  far  less  rare  than  syphilitic  retinitis,  it  is 
not,  for  all  that,  a  frequent  lesion.  It  is  said  by  some  authors  to  be 
most  often  due  to  liereditary  syphilis,  while  others  attribute  it  usually 


SYPHILIS   OF    BONE 


"99 


to  the  iicquired  form  of  tlie  disease.  It  may  be  accompanied  by  iritis. 
It  is  usually  unilateral. 

Optic  Neuritis. — The  optic  nerve  is  said  to  contribute  25  per  cent 
of  ocidar  sy])hilis.      It  is  oru;  of  the  common  nerve  lesions. 

Interstitial  Keratitis. — This  is  common  in  hereditary  syphilis, 
extremely  rare  in  acciuired  .svjihilis. 

SYPHILIS    OF    BONE 

Bone  syphilis  and  brain  syphilis  resemble  each  other  in  this  im- 
portant particular:  either  may  manifest  itself  first  by  pain,  worse  at 
night  (osteocopic  pains,  headache),  at  the  time  of  the  first  general  out- 


Fio.  145. — Sabkr  Tibia  of  Hekeditaky  Syphilis.  Diffuse  osteosclerosis  of  shaft  of  tibia 
projecting  outward  and  also  encroaching  upon  the  medullary  canal.  (Case  of  Dr. 
Jaeger.     Skiagraph  by  Dr.  Cole.) 
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l)r(>ak  of  symptoms,  nnd  laler  the  disease  may  follow  one  of  three  courses, 
viz. : 

1.  The  i)ain  liaving  been  relieved  by  time  or  treatment,  no  further 
bone  (or  brain)  lesions  may  appear,  or 

2.  The  pain  may  be  followed   (with  or  without  an  interval  of  re- 
mission) by  grave  bone  (or  brain)  lesions,  or 

3.  The  grave  lesions  may  attack  a  bone  (or  brain)  in  which  no  pain 
was  felt  at  the  onset  of  secondary  symptoms. 


Fig.  146. — Gu.mma  of  l\M;if  ('iindvi.i;  ok  ("kmuh  axi>  Outer  Condyle  <>k  I'ihia  (Heredi- 
tary Syphilis):  Arthritis.  (Compare  normal  joint.)  (Case  of  Dr.  Jaeger.  Skia- 
graph by  Dr.  Cole.) 

Pathology — There  may  be  osteoperiostitis,  gumuiatoiis  jieriostitis,  or 
osteomyelitis. 

Syphilitic  osteoperiostitis  is  an  exudative  thickening  of  the  ])eri- 
osteum,  which  results  in  iiroductive  osteitis  and  the  fornuitiou  of  bonv 
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exostosis  unless  promptly  cheeked  by  treatinent.  The  tihia  is  the  hone 
most  often  involved. 

Symptoms. — Ostcopcriostihs. — The  lesion,  as  a  rule,  develops  very 
slowly.  When  once  established,  this  shows  itself  as  a  thickening  of  the 
bone.  It  is  usually  situated  near  the  extremity  of  a  long  bone  (tibia, 
clavicle,  ulna),  and  is  diffuse,  irregular,  insensitive,  and  without  sub- 
jective symptoms.  Such  a  deformity  simulates  nothing  else  than  an 
exuberant  callus,  following  fracture,  from  which  it  may  be  readily  dis- 
tinguished by  the  history.  The  patient  usually  attributes  the  pain  at 
the  onset  to  some  imaginary  injury. 

Gumma. — This  lesion  usually  follows  an  acute  course  in  marked 
contrast  to  the  chronicity  of  productive  osteoperiostitis.  The  onset  is 
usually  sharp,  exceptionally  subacute,  with  little  pain  and  tenderness. 

The  swelling,  which  may  be  obscured  by  the  deep  situation  of  the 
bone  (spine,  femur),  is  at  first  a  flattened,  hard,  circumscribed,  tender 
swelling  attached  to  the  bone.  As  it  grows,  it  becomes  softer ;  the  tis- 
sues over  it  first  adhere,  then  become  edematous,  and  finally  involved  in 
the  gumma.  In  its  subcutaneous  situations  (tibia,  cranial  bones)  peri- 
osteal gumma  passes  through  precisely  the  same  clinical  phases  as  does 
subcutaneous  gumma  (p.  791),  except  that  it  is  from  the  beginning 
adherent  to  and  in  some  measure  incorporated  in  the  bone. 

Diagnosis — In  doubtful  cases  by  X-ray. 

SYPHILIS    OF    THE    ARTICULATIONS 

Syphilis  simulates  every  joint  disease  from  rheumatism  to  tuber- 
culosis.    Its  lesions  may  be  classified  under  the  following  types: 

Artliralgia. 

Hydrarthrosis. 

Pseudo-rheumatism  (extremely  rare). 

Tertiary  arthritis  and  osteo-arthritis   (gummatous). 

1  )efoniiing  arthrit  is. 

Syphilitic  Arthralgia. — The  sjn-cial  characteristics  of  syphilitic 
artliralizia  are : 

1.  'bbcrc  is  no  discoverabh-  lesion  sntliciciit  to  acconnt  for  the 
pain. 

2.  Xocturual  t'xaccrbat  ion  and  relief  by  exercise. 

3.  Frequent  in  larger  joints  (shoulder,  knee,  elbow),  rare  in  smaller 
ones;  if  polyarticular,  one  joint  is  usually  much  more  painful  than  any 
other. 

SYPHILIS    OF    THE    MUSCLES 

Apart  from  the  musele  ])ains  that  may  occur  in  early  syphilis, 
syphilis  of  muscles  is  extremely  rare.      I  have   record   of  only   two 
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cases,  one  of  torticollis   (sterno-mastoid  spasm),  one  of  bicipital  con- 
tracture. 

The  lesions  described  are : 

Contracture. 

Interstitial  myositis. 

Gummatous  myositis. 

Myositis  ossificans. 

SYPHILIS    OF    TENDONS    AND    APONEUROSES 

Tendons  and  aponeuroses  are  scarcely  ever  involved  except  by  ex- 
tension of  a  syphiloma  from  the  surrounding  parts.  The  occipito-frontal 
aponeurosis  is  said  sometimes  to  be  inflamed  in  early  syphilis.  I  have 
record  of  one  case  of  gumma  of  the  teno-Achillis  in  a  patient  with  many 
other  tertiary  lesions. 

SYPHILIS    OF    BURSiC 

Acute  bursitis  or  chronic  bursitis  with  effusion  may  complicate 
arthritis.     It  is  extremely  rare. 

Gummatous  bursitis  is  far  more  common.  It  occurs  almost  always 
in  the  prepatellar  bursa. 

SYPHILIS    OF    TRACHEA,    BRONCHI,    AND    LUNGS 

SypJiilis  of  the  trachea  and  hronclii  is  associated  clinically,  on  the 
one  hand,  with  laryngeal  syphilis,  on  the  other  with  lung  syphilis ;  but 
bronchial  or  peribronchial  syphilitic  lesions  are  entirely  distinct  from 
those  beginning  in  the  lung  tissue. 

But  all  of  these  lesions  are  extremely  rare. 

These  tertiary  lesions  are  almost  always  diffuse  infiltrations  in  and 
about  the  traelica  with  surface  ulceration  irregular  in  extent  and  depth. 

Syphilitic  Pneumonia. — The  interstitial  jjueumonia  caused  by 
syphilis  is  seen  as  an  uncomplicated  process  almost  exclusively  in  cases 
of  hereditary  syphilis.     This  is  the  white  pneumonia  of  the  new-I)orn. 

Cicatricial  Lesions. — Syphilitic  sclerosis  of  the  lung  is  the  com- 
mon pulmonary  lesion  of  acquired  syphilis.  It  is  usually  irregular  in 
distribution,  and  is  believed  to  be  more  common  in  the  lower  than  in  the 
upper  lobe,  in  the  right  than  in  the  left  lung. 

Bronchiectasis.— Associated  with  the  interstitial  syphilitic  changes 
in  the  adult  lung,  just  described,  one  almost  always  finds  brouchial 
dilatation  of  various  shaj^s  and  sizes.  In  many  instances  the  lironchi- 
ectasis  is  so  marked  as  to  be  the  chief  lesion  and  produces  cavities  of 
considerable  size,  the  presence  of  which  can  be  determined  during  life. 


SYPHILIS   OF   THE   LIVER  803 

Hereditary  Pulmonary  Syphilis. — Usually  there  are  no  synij)- 
toiiis.  Tho  patient  is  either  still-born  or  dies  within  a  few  hours,  and 
a  while  |iiuMinionia  is  diseovercd  among  other  visceral  lesions  after 
death. 

In  the  Adult. — The  following  types  arc  recognized: 

1.  The  Silent  Ty})e. 

2.  The  Broncho-pneumonic  Type. 

3.  The  Tracheal  Type. 

4.  The  Pseudo-tuhercular  Type. 

The  diagnosis  is  suggested  by  associated  lesions  in  the  other  viscera. 

SYPHILIS    OF    THE    LIVER 

There  is  a  preemptive  jaundice  due  to  secondary  liver  syphilis.  Ex- 
ceptionally, this  jaundice  occurs  or  relapses  at  a  later  period  (within  the 
first  eighteen  months). 

But  the  term  "liver  syphilis"  is  broadly  applied,  not  to  this  tran- 
sient secondary  lesion,  but  to  the  tertiary,  the  sclero-gummatous  lesions, 
which  are  the  commonest  and  most  obvious  visceral  manifestations  of 
syphilis. 

Occurrence — Tertiary  syphilis  of  the  liver  occurs  in  the  later  years 
of  the  disease.  It  is  often  not  diagnosed  during  life;  hence  one  cannot 
keej)  an  accurate  clinical  record  of  its  frequency. 

Alcohol,  hardshij),  and  neglect  are  obvious  etiological  factors. 

Pathology — The  pathological  changes  wrought  by  syphilis  upon  the 
liver  arc  almost  ])recisely  the  same  as  those  of  the  lung,  but  uncompli- 
cated by  secondary  infection. 

The  liver  is  usually  large  and  deformed.  It  may  or  may  not  be 
adherent  to  the  surrounding  organs;  but  the  capsule  almost  always  shows 
nion?  or  less  irregular  whitish  thickening.  This  thickening  may  be  due 
to  a  diifuse  productive  perihepatitis  or  to  the  thick  scars  left  by  healed 
gunmiata. 

The  irregular  shape  of  the  liver  is  due  to  hands  of  dense  sclerotic 
tissue  traversiug  it  irregularly,  crisscrossing  at  various  points. 

The  gnmmata  are  found  either  as  hard,  yellowish  nodules  or  as 
cheesy  masses  at  the  intersection  of  several  bands  of  sclerosis  or  be- 
n(>atli  (and  involving)  the  capsule.  These  gununata  are  rarely  smaller 
than  a  i)ea,  and  nmy  attain  an  enormous  size,  projecting  noticeably 
from  the  surface  of  the  enlarged  viscus.  They  are  usually  quite 
numerous. 

Symptoms. — The  symjitoms  of  hepatic  syphilis — when  it  excites 
symptoms — are  usually  comjjarable  to  those  of  (nonsyi)hilitic)  cirrhosis 
or  of  neo])lasm.  In  many  iustanc(>s,  however,  there  are  no  local  signs  of 
disease,  in  which  case  there  may  or  may  not  be  a  marked  and  progressive 
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ciU'lii'xia.     Filially,  there  remains  a  small  class  of  cases  iu  which  fever 
is  the  predominant  symptom. 

We  may,  therefore,  classify  the  symptoms  of  hepatic  syphilis  accord- 
ing to  the  following  types,  arranged  in  what  is  probably  their  order  of 
frequency ;  but  recognizing  that,  whether  in  the  liver  or  elsewhere,  syph- 
ilis is  bound  by  no  absolute  law  of  type : 

1.  Neoplastic  type. 

2.  Cirrhotic  type. 
8.   Cachectic  type. 

4.  Febrile  type. 

5.  Silent  type. 

SYPHILIS    OF    THE    OTHER    VISCERA 

Though  syphilis  may  strike  any  of  the  other  viscera,  such  lesions 
are  too  rare  to  deserve  mention  here. 


CHAPTER    LXXVIII 
HEREDITAKY   SYPHILIS 

FouRNiER  reports  that  paternal  syphilitic  heredity  causes  67  per 
cent  of  the  chiklren  to  be  syphilitic  and  28  per  cent  to  die;  maternal 
heredity  prodnces  84  per  cent  syphilitic  and  68  per  cent  deaths,  while 
mixed,  heredity  (both  parents  syphilitic)  produces  1)2  per  cent  syphilitic 
children,  with  (58.5  deaths. 

Le  Pilenr  reports  a  hospital  experience  of  567  pregnancies  of  syph- 
ilitic women,  with  174  abortions. 

Thus  the  most  striking-  effect  of  hereditary  syphilis  is  its  polymor- 
tality  among  infected  children,  while  the  dangers  of  infection  to  the 
child  are  thus  stated  by  Fournier: 

1.  The  danger  of  syphilitic  inheritance  varies  greatly  with  the  age  of 
tlie  disease  in  the  ])arent,  but  shows  a  maximum — and  that  a  marked  one 
— corresj)onding  to  tlie  first  three  years  of  infection. 

2.  The  maxinmm  of  tliis  maximum  corresponds  approximately  to  the 
first  year. 

3.  Beyond  the  first  three  years  of  the  disease  there  is  a  decreasing 
danger,  but  infinitely  less  marked. 

4.  8y]>]iilitic  heredity  has  occurred  in  the  sixth,  the  eighth,  the  tenth, 
tlie  twelfth  years,  even  tlie  fifteentli,  and  perhaps  the  seventeentli,  the 
eighteenth,  and  the  twentieth,  which  appears  to  be  the  extreme  limit. 

The  important  features  of  hereditary  syphilis  may  be  subdivided  as 
folhtws  (llochsinger)  : 

1.  Fetal  sy])liilis. 

2.  Infantile  syphilis  (first  three  to  six  months). 

3.  Kelapses  in  infancy  (until  the  fifth  year). 

4.  Late  hereditary  syphilis. 

The  importance  of  these  stages  decreases  throughout  the  series. 
Thus  fetal  sy]iliilis  is  fatal  to  about  one  lialf  the  infected  children.  In- 
fantile syphilis  kills  fully  half  as  many  more  in  ihe  first  three  months 
of  extra-uterine  life.  The  later  relapses  in  infancy  are  less  frequent, 
less  severe,  and  rarely  fatal,  while  the  so-called  "  late  "  or  "  delayed  " 
hereditary  syphilis^  which  occurs  after  the  fifth  or  sixth  year,  differs  in 
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nc  resi^eet  from  tertiary  syphilis  in  the  adult.     But  the  adult  who  has 
suffered  hereditary  sy])hilis  in  infancy  bears  upon  his  body  certain  evi- 
dences of  the  storm  that  has  passed.     These  form  a  fifth  division : 
5.  Stigmata  of  hereditary  syphilis. 


FETAL   SYPHILIS 

Pathology The  pathology  of  fetal  syphilis  differs  from  the  same 

process  in  the  adult  chiefly  in  its  hyperacuteness.  In  the  adult  the  dis- 
ease localizes  itself  here  and  there  in  small  areas  and  shows  a  special 
affinity  to  the  skin  and  mucous  membranes,  and  later  to  the  nervous  sys- 
tem, the  underlying  process  being  always  specific  arterial  disease.  But 
in  the  fetus  the  chief  localizations  are  in  the  viscera,  and  secondly  in 
the  bones;  the  skin  is  immune  until  just  before  or  just  after  birth. 
Moreover,  the  hyperacuteness  of  the  process  is  shown  in  its  diffusion 
throughout  an  organ,  contrasting  strikingly  wdtli  the  circumscribed  vis- 
ceral involvement  in  the  adult. 

The  viscera  most  frequently  and  most  markedly  affected  are,  in  order 
of  importance,  the  lungs,  the  liver,  the  kidney,  and  the  spleen. 

The  type  of  congenital  syphilis  is  a  diffuse  cell  proliferation  arising 
from  the  perivascular  connective  tissue  of  the  smallest  vessels,  so  that  the 
solitary  syphiloma  is  very  rare  in  the  fetus  and  the  infant. 

The  infiltration  is  exclusively  a  diffuse  one  arising  from  the  smallest 
vessels  in  the  organ,  witli  a  special  tendency  to  later  contraction  and 
obliteration  of  these  vessels.  The  perivascular  proliferation  begins  in  a 
sleevelike  way  in  tlie  adventitia  and  extends  outward  into  the  connective 
tissue,  less  often  into  the  inner  wall  of  the  artery,  thus  obliterating  it. 
In  all  the  diseased  organs  one  finds  licre  and  there  dense  cell  accumula- 
tions visible  to  the  naked  eye  and  spoken  of  as  "  miliary  syphilomata  " 
or  "  gummata." 

In  the  affected  organs  we  find  checked  development  of  the  parench}Tna, 
aljnormal  development  of  the  Malpighian  bodies,  persistent  epithelial  rests 
and  canals,  cystic  development  of  the  cortex  of  the  kidney,  etc.  Thus  the 
hyperplasia  of  the  connective  tissue  goes  hand  in  hand  luith  a  hyperplasia 
of  the  parenchyma.  These  changes  can  often  not  be  made  out  macroscop- 
ically,  and  we  note  only  an  increase  in  volume  and  density  of  the  liver 
and  spleen   (Hochsinger). 

The  ])lacenta  usually  shows  changes  similar  to  those  in  the  fetal 
viscera.  Both  the  maternal  and  fetal  })ortions  of  tlie  placenta  show  the 
diffuse  perivascular  iufiltralion,  so  that  the  jilacenla  is  more  volu- 
minous and  heavier  than  normal  (it  may  reach  one  fourth  or  one  third 
the  weight  of  the  child)  ;  the  cord  is  also  hard  and  considerably  enlarged. 
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Symptoms. — The  fetus  affected  with  syphilitic  visceral  lesions  may 
come  to  one  of  three  ends,  as  follows: 

1.  It  may  Le  aborted  or  still-bom. 

2.  It  may  be  born  manifestly  syphilitic. 

3.  It  may  be  born  aj)parently  healthy, 

1.  Tlie  death  of  the  fetus  in  utero  is  often  caused  by  hydramnia,  de- 
pending' upon  syphilitic  phlebitis  of  the  cord;  or  by  inanition  from  over- 
whelming- viscei-al  disease.  Abortion  usually  occui's  between  the  fourth 
and  the  seventii  month,  and  the  fetus  thus  aborted  is  usually  dead  and 
macerated.  Monstrosities  are  said  to  be  relatively  frequent  becaus(!  of 
the  interference  with  placental  circulati(m. 

2.  lite  typical  syphilitic  infant  ])resents  a  picture  of  pseudo-senility 
— thin,  feeble,  marantic,  with  a  dull,  cafe  au  lait  color,  a  wrinkled,  loose 
skin,  upon  which,  even  at  birth,  there  may  be  an  erupticm ;  with  the 
snutHes,  with  a  hoarse  cry,  with  sunken  and  inflamed  eyes,  and  [)crhaps 
with  pseudo-paralysis  or  some  lesion  of  the  nervous  system,  the  unfor- 
tunate infant  forms  a  horrible  picture  of  the  ravages  of  hereditary 
syphilis. 

Among  the  syphilitic  infants  born  alive  relatively  few  present  so 
marked  a  picture  of  the  disease.  Not  only  may  the  infant  be  born  with 
no  actual  syphilitic  lesions  a])parent,  but  he  may  be  in  good  condition. 
The  skin  is  likely  to  be  lacking  in  pinkness  and  fullness  and  the  infant 
rather  under  weight.  Thus  Tarnier,  among  52  syphilitic  children, 
found  14  of  normal  weight  (above  3,250  gm.)  and  38  below  it  (Hocli- 
singer). 

3.  But  the  child  ivith  syphilitic  lesions  of  the  viscera  may  he  horn 
seemimjiy  in  good  health.  Its  weight  may  be  ample,  its  syphilitic  symp- 
toms nil,  its  viscera  and  bones  and  skin  apparently  normal.  Yet  lesions 
of  the  disease  develop  shortly  after  birth,  and,  if  these  prove  fatal, 
autopsy  reveals  extensive  visceral  involvement. 

The  direct  evidence  of  the  syphilitic  visceral  lesions  is  the  enlarge- 
ment of  spleen  and  liver  or  of  the  ])seudo-])aralysis  from  osteochondritis. 

INFANTILE    SYPHILIS 

Although  the  lesions  presented  by  the  infant  with  hereditary  syph- 
ilis are  due  to  precisely  the  same  protozoal  cause  as  those  in  the  adult, 
they  are  markedly  dissimilar.  Thus  we  have  seen  that,  in  the  fetus,  the 
viscera  are  the  chief  points  of  attack.  In  the  infant  the  disease  first 
strikes  the  mucous  membrane  of  the  nose,  producing  snuffles,  and  then 
shows  itself  by  lesions  upon  the  skin ;  but  these  skin  lesions  are  not  the 
same  in  character  as  those  of  early  syphilis  in  the  adult,  nor  are  they 
by  any  means  constant. 

Intermingled  with  these  symptoms,  or  succeeding  them,  there  may 
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be  evidences  of  bone  or  visceral  disease,  or  the  little  patient  may  show 
his  malady  simply  by  his  thinness,  his  slow  gain  in  weight,  and  his  rest- 
lessness. 

Taking  np  the  early  symptoms  in  order  of  clinical  importance,  we 
shall  discuss: 

Inflammation  of  the  nose. 

Inflammation  of  the  skin. 

Inflammation  of  the  bones,  joints,  and  muscles. 

Inflammation  of  the  viscera. 

j\rixed  "  infection  "  (pyogenic  or  tuljercular). 

Syphilitic  dystrophies. 


INFLAMMATION    OF   THE    NOSE 

"  Snufiles  "  is  the  earliest  and  most  constant  symptom  of  hereditary 
syphilis,  and  one  of  the  least  characteristic.^  The  symptom  is  not  quite 
that  of  snufiles  in  an  older  child,  for  at  first  there 
is  little  or  no  running  from  the  nose,  but  only  an 
obstruction  to  nasal  respiration  which  makes  the 
child  breathe  in  a  characteristic  snufily  way  and 
gravely  interferes  with  nursing. 

Hochsinger   has   tabulated    65   cases,   of  which 

I  V,       ^^•.         38  began  at  birth,   15   in  the  first  month,  and   12 
later  than  the  first  month. 

The  inflammation  begins  as  hypertrophy  of  the 
nasal  mucous  membrane,  at  first  a  dry  congestion 
^i  beginning  in  the  lower  part  of  the  nose,  which  soon 

goes  on  to  ulceration  and  causes  a  profuse  mucous 
discharge,  often  tinged  with  blood ;  epistaxis  is 
most  exceptional.  The  discharge  is  acrid,  and  ex- 
coriates the  upper  lip.  Perforation  of  the  sejitum 
is  rare  in  infancy  but  the  development  of  the  nasal 
bones  is  impaired  or  arrested  and  the  bridge  of  the 
nose  left  sunken  in  a  characteristic  manner  (later 
relapses  of  hereditary  syphilis  of  the  nose  common- 
ly cause  perforation).  Hence  result  the  various 
nasal    deformities   so   suggestive   of   svpliilis    (Fig. 

The  first  clinical  evidence  of  this  nasal  disease  is  restlessness,  due 
to  the  fact  that  the  little  patient's  sleep  is  constantly  interfered  with  by 
the  difficulty  of  breathing  through  its  stoppcd-u])  nose.  The  snajjiy 
breathing  soon  follows,  and  the  infant,  being  unable  to  breathe  through 


Fig.  147. — Syphilitic 
Nose. 


'  For  it  may  be  due  to  many  causes. 
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its  nose,  may  be  almost  totally  unable  to  nurse;  its  attempts  at  suckling 
and  swallowing  being  frnstrited  by  the  rapidly  recurring  need  of  breath- 
ing, so  tliat  the  process  becomes  a  disheartening  series  of  gasps,  chokings, 
and  regurgitations,  which  result  in  the  ingestion  of  little  or  no  nourish- 
ment. Thus  this  relatively  insignificant  lesion  may  be  the  chief  cause 
of  a  grave  impairment  of  nutrition. 

INFLAMMATION    OF   THE    SKIN 

The  striking  characteristics  of  the  first  skin  lesions  of  hereditary 
syphilis  are: 

1.  Polymorphism. 

2.  Regional  distribution. 

3.  Confluence. 

Most  of  the  lesions  are  papular  or  maculo-papular,  while  an  occa- 
sional macule  may  be  seen,  though  no  general  macular  {'ru])tion  is  en- 
countered. 

The  papular  eruption  of  hereditary  syphilis  is  quite  comparable  to 
that  of  acquired  syphilis  (p.  782),  except  that  it  is  connnonly  inter- 
mingled with  lesions  of  a  macular  character,  and  is  itself  often  con- 
fluent. 

Polymorphism — On  account  of  the  tenderness  of  the  skin  this  papulo- 
macular  eruption  very  readily  takes  on  secondary  changes.  In  dry 
regions  the  lesions  tend  to  become  squamous,  or,  if  the  eruption  is  severe, 
bullous  or  pustular ;  while  in  moist  regions  the  lesions  are  often  con- 
fluent, erosive,  and  ulcerated. 

Regional  Distribution — The  eruption  usually  appears  about  the  geni- 
tals, the  buttocks,  the  flexor  surfaces  of  the  thighs,  upon  the  palms  and 
soles,  and  upon  the  lips  and  chin.  The  scalp,  arms,  and  legs  are  some- 
what less  frequently  affected,  while  the  upper  ])art  of  the  trunk  above 
the  line  of  the  diaper  is  relatively  innnune,  doubtless  because  it  is  the 
dryest  and  thickest  skin  upcm  the  infant's  body. 

Confluence — The  marked  tendency  to  confluence  shown  l)v  the  early 
skin  lesions  of  hereditary  syphilis  is  dne  to  the  tenderness  of  the  skin 
and  the  difficulty  in  kee])ing  it  ch'an  ;  hence  the  confluent  lesions  are 
usually  seen  under  the  diaper,  in  various  moist  creases  of  the  body,  and 
about  the  mouth. 

It  is  convenient  clinically  to  distinguish  five  ty]ies  of  lesions: 

1.  Pemphigus. 

2.  Circumscribed  maculo-pajjular  syphilid. 

3.  Diffuse  maculo-pa])ular  syj)hilid. 

4.  Lesions  of  special  regions. 

5.  Tubercular  or  gummatous  syphilid. 


SIO  HEREDITARY   SYPHILIS 

Pemphigus 

The  earliest,  one  of  the  rarest,  and  the  most  ominous  skin  lesion  of 
hereditary  syphilis  is  j)emphigus,  or  the  bnllons  syphilid.  It  appears 
before  birth  or  in  the  first  week  of  extra-nterine  life,  less  often  in  the 
two  or  three  weeks  following.  Its  typical  sitnation  is  npon  the  palms 
and  soles,  whence  it  may  spread  over  the  rest  of  the  body. 

The  ern])tion  consists  of  large,  copper-colored  papnles,  npon  which 
are  set  flaccid  blebs  containing  sernm  and  pns  or  blood.  As  these  ruj)- 
tnre  they  leave  an  eroded  surface ;  or,  if  the  ulceration  is  deep,  greenish 
scabs  take  the  place  of  the  rnptnred  bulla'.  When  this  eruption  occurs 
before  the  second  week  of  extra-uterine  life  it  is  an  accepted  sign  that 
the  child  will  die. 

Diagnosis. — It  may  be  readily  distinguished  from  the  ]3emphigus 
neonatorum,  which  never  occurs  before  the  second  week,  and  usmilly 
nnich  later,  is  often  epidemic,  occurs  upon  otherwise  healthy  children, 
and  only  most  exceptionally  appears  upon  the  jialms  and  soles. 

Circumscribed  Maculo-papular  Syphilid 

This  is  the  connnon  and  typical  eruption  of  early  hereditary 
syphilis. 

In  moist  creases  of  the  infant's  skin  the  papules  become  eroded,  and 
may  even  become  condylomatous ;  while,  wherever  there  is  much  irri- 
tation (especially  beneath  the  diaper  and  about  the  mouth),  they  tend 
to  run  together  and  to  ulcerate.  Pustulation  is,  in  the  child  as  in  the 
adult,  an  evil  omen. 

Diffuse  Maculo-papular  Syphilid 

The  diffuse  maculo-papular  syphilid,  not  so  common  as  the  circum- 
scribed form,  but  often  associated  with  it,  never  begins  in  intra-uterine 
life,  usually  appears  within  the  first  three  months  after  birth,  and  may 
relapse  during  the  first  year.  It  occurs  most  frequently  beneath  the 
dialler,  on  the  palms  and  soles,  and  on  the  face. 

Lesioks  of  Special  Regions 

Erosions  of  the  Lips. — Eroded  mucous  papules  are  very  com- 
mon upon  the  vermilion  border  of  the  lips,  and  are  promptly  fissured 
and  transformed  into  deep-red,  oozing  cracks,  surrounded  or  covered  by 
a  little  crust.  They  are  usually  multiple,  and  are  commonest  at  the 
angle  of  the  mouth.  They  are  extremely  painful,  and  interfere  gravely 
with  suckling.     As  they  heal  they  leave  marked  radiating  linear  scars 
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iipdii  llie  li|)^,  wiiicli  in  later  3^ears  foriii  oiio  of  the  most  striking  and 
i-clialile  stiiiiiiala  of  hereditary  syphilis. 

Ano-genital  Lesions. — These  are  usually  associated  with  dry  or 
sealy  pajndes  elsewhere  in  the  body,  and  arc  themselves  continent, 
erosive,  or  nlcerated,  rarely  eondylomatons,  and  still  more  rarely  pns- 
tnlar.  Bnt  in  the  relapses  of  early  childhood  condylomata  are  very 
common. 

Onychia  and  Paronychia. — The  typical  nail  of  the  syphilitic 
infant  is  rais(>d  high  in  the  center  and  depressed  laterally,  as  thongh  it 
had  been  pinched  by  a  forceps  (Holt).  It  resembles  a  chiw  rather  than 
a  nail.     The  condition  nsually  affects  all  the  nails. 

Snch  nails  are  often  nndermined  by  paronychia,  so  that  they  are 
readily  detached. 

Lesions  of  the  Scalp. — The  moth-eaten  poll  is  qnite  nncommon 
in  infancy,  and  more  extensive  baldness  (which  has  the  same  charac- 
teristics as  in  the  adnlt)  very  rare. 

The  papnlar  ernption  upon  the  scalp,  instead  of  forming  small,  dis- 
seminated, crusted  lesions,  as  in  the  adult,  may  produce  an  extensive 
incrustation  closely  simulating  eczema ;  but  the  syphilitic  lesion  is  dis- 
tinguished by  the  fact  that  removal  of  the  scabs  leaves  an  intact,  though 
intiltrated,  area  beneath  it,  while  removal  of  an  eczematous  crust  leaves 
the  Malpighian  rete  exposed. 

Tubercular  and  Gummatous  Syphilid 

It  is  not  always  possible  to  distinguish  between  a  furuncle  and  a 
syphilitic  tul)ercle  or  gumma ;  indeed,  these  lesions  are  classed  as  "  f  ur- 
uncular  syphilids  "  by  Taylor,  while  their  syphilitic  nature  is  entirely 
denied  by  Jaccpiet;  they  are,  however,  accepted  by  most  authorities, 
and  Carpenter  states  that  among  364  syphilitic  eruptions  seen  by  him 
•  luring  the  first  year  of  life  there  were  70  cutaneous  gummata,  34  of 
which  were  associated  with  other  lesions  of  the  skin. 

The  lesions  are  those  of  sy})hilitic  tubercle  and  subcutaneous  gum- 
ma ;  but  they  have  an  especial  tendency  to  become  pustuhir,  and  so 
remain  for  a  considerable  time  before  ulcerating.  They  conic  out  in 
successive  crops,  and  disappear  under  mercurial  treatment. 

LESIONS    OF    THE    MUCOUS    MEMBRANE 

Excepting  the  nose,  the  lips,  and  the  anus,  lesions  of  the  mucous 
membrane  are  extremely  rare.  The  ulcers  that  occur  in  the  mouth  are 
alleged  by  many  authors  to  be  aphthous,  not  truly  syphilitic. 

Aphonia  is  frequent,  however,  and  is  apparently  due  to  infiltrative 

and  ulcerative  laryngeal  lesions  similar  to  those  seen  in  the  adult.     The 
53 


812  HEREDITARY   SYPHILIS 

familiar  '"  hoarse  crv  "  of  the  syphilitic  infant  is  qnite  as  snggestive  and 
far  more  common  than  the  hoarse  voice  of  the  syphilitic  adult. 

The  intestine  may  be  inflamed,  and  may  show  postmortem  a  diffuse 
thickeninir  of  the  nnicous  membrane  with  ulceration. 

INFLAMMATION    OF   THE    BONES 

While  any  of  the  lesions  of  bone  that  occur  in  the  adult  may  also 
occur  in  hereditary  syphilis,  the  two  striking  and  distinctive  character- 
istics of  bone  syphilis  in  the  infant  are  osteochondritis  and  periostitis. 

The  former  begins  before  birth,  the  latter  shortly  after  birth ;  a  dif- 
ference explained  by  Hochsinger  as  due  to  the  fact  that  syphilis  attacks 
the  most  actively  functionating  region,  which  is  the  epiphyseal  junction 
in  intra-uterine  life  and  the  periosteum  thereafter.  Both  types  are  in 
their  milder  manifestations  extremely  common. 

Osteochondritis. — Mild  syphilitic  osteochondritis,  causing  slight 
distortion  and  enlargement  of  the  bone  at  the  epiphyseal  line,  is  very 
common.     Its  lesions  can  be  accurately  studied  only  by  the  X-ray. 

The  knee  and  the  elbow  are  most  connnonly  and  most  markedly  af- 
fected and  the  lesion  consists  in  a  syphilitic  infiltration  of  the  diaphysis 
at  its  junction  with  the  epiphysis,  which  results  in  a  thickening  of  the 
bone  at  this  point  and  a  marked  irregularity  at  this  line  of  junction. 
Very  rarely  this  lesion  progresses  so  far  that  the  granulomatous  tissue, 
disintegrating  the  epiphyseal  cartilage,  produces  an  epiphyseolysis. 
This  rare  lesion,  appropriately  called  "  syphilitic  pseudo-paralysis  of 
the  new-born,"  usually  affects  the  elbow  and  is  congenital ;  it  may  be 
polyarticular. 

Epiphyseolysis  occurs  only  when  there  is  marked  visceral  disease, 
and  is  an  evil  omen. 

Periostitis. — The  periosteal  lesions  of  early  syphilis  are  usually 
most  marked  upon  the  skull,  though  similar  lesions  may  affect  any 
bone. 

The  lesions  of  syphilis  in  the  skull  are,  in  order  of  frequency — 
infiltration  and  softening  between  the  tables  and  in  the  sutures ;  diffuse 
periostitis  of  the  frontal  or  parietal  bosses,  causing  an  enlargement 
which,  if  frontal,  produces  the  so-called  "  Olympian  "  brow ;  if  lateral, 
a  considerable  widening  of  the  transverse  diameter  of  the  skull  (nati- 
form  skull).  Less  frequent  is  the  rarefying  ostitis  with  tendency  to 
gummatous  degeneration.  Finally,  the  skull  may  be  affected  second- 
arily by  hydrocephalus. 

American  authorities  consider  it  unsafe  to  accept  cranial  deformities 
as  evidence  of  hereditary  syphilis  unless  supported  by  other  typical 
signs.  Parrott's  nodes  and  craniotabes,  though  sometimes  spoken  of  as 
syphilitic,  are  actually  of  rachitic  origin. 
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Dactylitis.  —  Dadvlitis  is  far  more  coiiiiuon  in  hereditary  tliaii  in 
a<'([uir(Ml  syphilis. 

INFLAMMATION    OF  THE    VISCERA    AND    OTHER    ORGANS 

Lymph  Nodes, —  i.yiii|)lui(lcnitis  is  not  typical  of  h('re<litary 
syphilis.  Marked  e])iti'ochIeai-  adenitis  is  of  some  diagiiostic  impor- 
taiiec.  The  ])res('nee  of  other  (Mdar^ed  nodes  is,  as  a  rule,  direetly  at- 
trihntahle  1o  adjacent  lesions. 

Testicle. — Syphilitic  sclerosis  of  the  testicle  is  extremely  common 
in  stilhhorn  children.     It  is  rare  in  those  that  snrvive. 

Inasmnch  as  the  size  of  the  testicle  in  infancy  varies  between  wide 
linnts,  while  syphilis  of  the  org-an  often  does  not  greatly  alter  its  size, 
the  clinical  manifestation  of  the  lesion  is  iisnally  an  increase  in  Jiard- 
ncss,  which  may  he  masked  by  hydrocele.  Testis  and  e})ididymis  may 
be  involved  separately  or  together.  The  lesion  usually  leads  to  atrophy 
of  the  testicle,  and  great  stress  is  laid  by  certain  authors  upon  the  ex- 
istence of  this  atrophy  in  adult  years  as  an  evidence  of  hereditary 
sy])hilis. 

Diagnosis.  —  Inasmuch  as  tuberculosis  of  the  testicle  may  occur 
shortly  after  Ijirtli  (  Dreschfield  has  recorded  a  congenital  ease),  and 
])roduce  lesions  nuicroscoju'cally  similar  to  those  of  syphilis,  the  diag- 
nosis is  not  always  possible;  but  of  the  two  diseases  syphilis  is  by  far 
the  more  common. 

Liver  and  Spleen. — irere<litary  syphilis  of  the  liv(>r  and  spleen 
are  so  intimately  associated  that  it  seems  proper  to  consider  them  as  one. 
Sy})hilitic  changes  may  be  found  in  these  organs  in  many  instances  post- 
rnortem,  although  no  evidence  of  such  disease  was  ap])arent  during  life. 
The  ])athological  changes  have  already  been  described. 

Clinically,  the  manifestation  of  these  lesions  consists  in  an  enlarge- 
ment of  the  affected  organs.  This  enlargement  is  noted  in  ^M)  per  cent 
to  40  ])er  cent  of  cases  in  the  first  three  numtlis  of  life;  and  in  almost 
every  instance  enlargement  of  the  s])leen  implies  enlargement  of  the 
liver,  and  vice  versa.^  The  enlai'gement,  though  usually  slight,  may  be 
considerable,  and,  exce]itionally,  one  may  identify  thickening  of  the 
e(]iyo  and  irregularity  of  the  outline  of  the  liver,  as  in  acquired  syphilis. 
Sy])hilitic  jaundice  is  extremely  rare  in  early  infancy.  Ascites  does 
not  occui'  until  a  later  age. 

Lungs. — The  lesions  are  so  connuonly  fatal  that  they  can  scarcely 
be  said  to  iiWc  anv  clinical  manifestations. 


*  Hochsinger  found  that  splenic  enlargement  accompanied  hepatic  enlargement  in 
44  ovit  of  46  cases.  He  also  states  that  only  3  per  cent  infants  shown'ng  enlargement 
of  the  spleen  were  not  syphilitic.  Carpenter  states  that  when  the  spleen  is  enlarged 
the  liver  is  also  enlarged  in  four  fifths  of  the  cases. 
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Nervous  System. — Restlessiiess  and  sleeplessness  are  striking 
svnij)tonis  of  early  hereditary  syphilis,  and  have  been  referred  to  menin- 
geal irritation,  but  are  more  often  due  to  nasal  obstruction.  Though 
these  early  cases  may  show  postmortem  lesions  throughout  the  nervous 
system,  they  show  during  life  no  evidence  of  peripheral  neuritis  or  of 
syphilis  of  the  cord;  while  symptoms  of  syphilitic  meningitis  other  than 
restlessness,  sleeplessness,  and  convulsions  are  extremely  rare.  The  only 
exception  is  hydrocepJialus.  This,  whether  acute  or  chronic,  internal 
or  external,  is  often  syphilitic,  and 'develops  with  the  first  outbreak  of 
symptoms  (in  the  first  or  second  month).  So  common  is  this  associa- 
tion of  hydrocephalus  and  syphilis,  and  so  hopeless  is  the  former  con- 
dition when  not  syphilitic,  that  it  is  most  excellent  practice  to  treat 
every  infant  with  hydrocephalus  as  though  it  were  syphilitic. 

Eye. — Lesions  of  the  eye  are  extremely  rare  at  this  early  date. 

Ear. — Extension  of  the  nasal  catarrh  to  the  middle  ear,  resulting 
in  acute  otitis  media,  is  not  uncommon. 

MIXED    INFECTION 

As  a  frequent  and  grave  complication  of  early  hereditary  syphilis 
it  shows  itself  chiefly  in  four  tyi)es : 

1.  Mixed  infection  of  the  skin. 

2.  Mixed  infection  of  the  respiratory  tract. 

3.  Mixed  infection  of  septic  type. 

4.  Tuberculosis  and  rachitis. 

Skin. — Mixed  infection  of  the  skin  shows  itself  in  the  frequency  of 
pustular  and  ulcerating  lesions,  while  pseudo-furunculosis  is  due  in 
most  instances  to  pyogenic  bacteria. 

Respiratory  Tract. — The  discharges  of  syphilitic  coryza  swarm 
with  s]urocliette  and  with  all  manner  of  bacteria.  Hence  the  inflam- 
mation may  spread  to  the  ear,  causing  otitis  media,  or  to  the  lung,  caus- 
ing broncho-pneumonia.  This  latter  complication  accounts  for  many 
deaths. 

Sepsis. — The  petechia  and  other  hemorrhagic  skin  lesions  that 
occur  in  certain  malignant  cases  of  early  hereditary  syphilis  are,  doubt- 
less, evidences  of  acute  septicemia. 

Tuberculosis  and  Rachitis. — Tlie  relation  between  rachitis  and 
syphilis  has  long  since  been  determined.  Parrott  believed  and  taught 
that  every  rachitic  child  was  syphilitic;  but  subsequent  investigation 
has  clearly  shown  that  this  is  not  the  case,  that  syphilis  is  only  one 
among  many  potential,  debilitating  causes  of  rickets. 

The  same  is  true  of  tuberculosis.     Sergent  ^  has  recently  collected 

*  "Syphilis  et  tuberculose,"  Paris,  1907. 


SYPHILITIC    DYSTROrillES  815 

imich  eviflenee  in  the  matter,  and,  witli  a  wealth  of  anthoritativc  qnota- 
tions,  enforces  his  conclusions  that  "  la  s_v])liilisation  dii  i)ere  a  prepare 
lo  terrain  pour  la  tnherculisation  du  tils  " — syphilis  in  the  father  pre- 
pares the  soil  for  tuberculosis  in  the  son. 

This  aphoristic  slatenient  expresses  the  actual  condition  not  qnite 
accurately.     It  is  necessary  to  distinguish  as  follows: 

1.  Syphilis  in  the  father,  if  severe  or  if  allied  with  other  debilitat- 
ing inflnences,  such  as  driuk,  d('})rivation,  or  dchauch,  j)re})ares  the 
father's  own  soil  for  tuberculosis. 

2.  Syphilis  transmitted  from  ])arent  to  child — hereditary  syphilis 
— exercises  the  same  jn-edisposing  intiuence  magnitied  by  the  difficulty 
of  eradicating  the  disease  from  the  vulnerable  tissues  of  the  new-born. 

3.  But  the  nonsy])hilitic  child  of  a  syphilitic  parent  is  not  predis- 
posed to  tul)erculosis,  unless  by  such  privation  or  neglect  as  would  so 
predispose  it  in  any  event. 

Although  tuberculosis  and  rachitis  are  frequently  attendant  upon 
syphilis  a  little  later  in  life,  they  scarcely  figure  in  the  first  few  months. 

SYPHILITIC    DYSTROPHIES 

The  interference  with  nutrition  due  to  hereditary  syphilis  shows 
itself  in  two  ways:  Thirst,  and  most  frequently,  by  killing  the  child 
within  a  few  days  of  its  birth;  secondly,  Ijy  impairing  its  nutrition,  but 
not  killing  it. 

The  tirst  evideuce  of  imjiaircd  nutrition  may  be  the  puny,  decrepit 
state  of  tlic  child  at  birth;  or  it  may  be  born  apjiarently  healthy,  and 
prom))tly  lose  weight  and  streugtii  iu  spite  of  a  good  digestion  and  an 
abundant  su])ply  of  mother's  uiilk.  Such  infants,  though  they  may  sur- 
vive for  a  tiuie,  are  carried  otl  either  by  the  cachexia  of  the  disease  itself 
or  bv  such  coiuplications  as  convulsions,  diarrhea,  or  broiicho-pn(ninionia 
during  the  first  year  of  tlu'ir  lives. 

From  these  various  causes  something  like  nine  out  of  ten  bottle-fed 
or  hospital  babies  fail  to  survive,  though  in  ])rivate  practice  hygiene, 
human  milk,  and  intelligent  medical  care  cut  down  the  mortality  con- 
siderably. 

Ihit  beyond  this  obviously  sy])hilitic  toxemia  there  is  a  set  of  vague 
conditions,  such  as  go  to  produce  congenital  deformities — e.  g.,  club- 
foot, harelip,  etc. — or  to  arrest  developuient,  causing  the  child  to  attain 
puberty  very  late,  to  have  its  sex  characteristics  but  slightly  develoiied, 
and  to  remain  childish  both  in  mind  and  body.  Idiocy  and  epilepsy  are 
said  to  be  exce])tioually  frcMpient  in  otherwise  apparently  health}-  chil- 
dren of  syphilitic  ])arents. 

In  how  much  these  conditions  are  due  to  a  real  syphilis  of  tlie  child 
and  in  how  much  to  an  inherited  tendency  from  the  parent  (similar  to 
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that  of  alcoholism,  for  instance)  it  is  dithcult  to  say ;  but  it  is  perhaps 
safer  to  assume  that  in  most  instances  the  child  is  actually  syphilitic, 
and  does  harbor  or  has  harbored  the  spirocheta. 

LATE    HEREDITARY    SYPHILIS 

From  tlie  sixth  to  the  eighth  year,  and  again  at  about  the  time  of 
]iuberty,  hereditary  syphilis  may  relapse;  relapses  excepting  at  these 
times  are  infrequent. 

The  arbitrary  limit  of  twenty-six  years  set  by  Fournier  for  the 
duration  of  hereditary  syphilis  is,  in  general,  the  extreme  limit ;  in- 
deed, lesions  after  puberty  are  extremely  rare. 

The  active  syphilitic  lesions  of  late  hereditary  syphilis  are,  "with  but 
very  few  exceptions,  quite  the  same  as  those  that  occur  in  late  acquired 
syphilis.  They  are,  in  other  words,  the  tertiary  lesions  of  the  disease 
occasionally  intermingled,  as  in  acquired  syphilis,  with  certain  late  sec- 
ondaries, especially  those  of  the  palms,  the  soles,  and  the  tongue.  Cer- 
tain classes  of  lesions  are,  however,  somewhat  more  common  in  late 
hereditary  than  in  late  acquired  syphilis.  Such  are  the  various  lesions 
of  the  eye,  deafness  from  internal  ear  disease,  perforation  of  the  septum 
and  palate,  and  diffuse  periostitis  of  the  long  bones.  The  joints  are 
relatively  often  affected,  and  the  danger  of  mistaking  a  pseudo-tu- 
bercular syphilitic  knee  in  the  young  for  the  tubercular  ""  white  swell- 
ing "  must  be  borne  in  mind. 

The  chief  exceptions  in  which  late  hereditary  syphilis  differs  from 
late  acquired  syphilis  are  diffuse  periostitis  and  parenchymatous  kera- 
titis. Besides  these  two  lesions  there  are,  however,  many  stigmata  of 
early  hereditary  lesions,  which  will  be  taken  up  in  the  following  section. 

STIGMATA    OF    HEREDITARY    SYPHILIS 

The  stigmata  of  hereditary  syphilis  are  the  scars  of  syphilitic  lesions 
or  the  deformities  or  peculiarities  in  development  left  by  syphilitic 
lesions  occurring  in  infancy  or  in  youth.  They  are  more  or  less  pathog- 
nomonic of  the  disease,  though  few  of  them  (only  the  radiating  fissures 
of  the  lips  and  the  typical  saber  tibia)  are  absolutely  so.  Yet  many  of 
them  are  presumptive  evidence  of  the  greatest  importance. 

Only  the  important  stigmata  need  be  described. 

The  chief  stigmata  of  hereditary  syphilis  may  be  classed  as  follows : 

1.  Hutchinson's  triad,  consisting  of  dental,  ocular,  and  auditory 
stigmata. 

2.  Bone  stigmata. 

3.  Skin  stiginata. 

4.  Visceral  stigmata. 

5.  Constitutional  stigmata. 
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Of  these,  the  first  threq  are  of  prime  importance,  the  two  last  are 
rarer  and  less  characteristic. 

The  chief  bone  stigmata  are  found  in  the  sknll  (frontal  or  lateral 
bosses,  asymmetry  and  irr(>gnlar  development,  hydrocephalus),  in  the 
nose  (sunk(Mi  bridge),  and  in  the  long  bones  (diffuse  periostitis,  saber 
tibia,  and  such  scars  of  epiphyseitis  as  epiphyseal  enlargements,  and 
arrested  or  excessive  gTowth  of  the  bone).  The  shin  stigmata  do  not 
differ  from  those  of  acquired  syphilis,  excepting  the  important  lip  fis- 
sures. Tlie  onh-  notable  visceral  stignuita  are  atrophy  of  the  testicle  and 
parenchymatous  keratitis.  The  constitutional  stigmata  consist  of  a 
gray,  bloodless  skin  and  a  slowness  of  physical  and  intellectual  develop- 
ment that  may  amount  to  "  infantilism  "  or  idiocy. 

Diffuse  Periostitis. — The  periosteal  changes  of  late  hereditary 
syphilis  are  the  same  as  those  of  acquired  syphilis  excepting  in  their 
distribution.  The  hereditary  lesions  are,  however,  often  much  more  dif- 
fuse than  the  acquired  ones,  sometimes  extending  over  the  whole  length 
of  a  long  bone.  This  diffuse  process  is  most  common  in  the  tibia,  to 
which  it  imparts  a  peculiar  and  pathognomonic  form.  The  shaft  of  the 
bone  is  thickened  in  all  its  diameters,  but  especially  antero-posteriorly ; 
so  that,  at  first  glance,  the  bone  ap|Tears  to  be  bowed  forward ;  but  pal- 
pation reveals  that  this  bowing  is  simply  a  thickening  around  it  of  new 
bone  w^ithout  any  deviation  in  its  axis  (Fig,  l-i5). 

Hutchinson's  Triad 

Most  im]iortaiit  among  the  stigmata  of  hereditary  syphilis  are  those 
lesions  grouped  as  a  triad  by  Jonathan  Hutchinson,  Sr.,  from  whom 
they  very  appropriately  derive  their  title. 

''Hutchinson's  triad"  is  connnonly  taken  to  mean  the  associa- 
tion of — 

1.  jSTotclied  and  pegged  upper,  central,  permanent  incisors. 

2.  Interstitial  keratitis  or  the  scar  thereof,  and 

3.  Xerve  deafness. 

But  tliougli  these  three  are  the  most  striking  of  \hc  lesions  iu  ques- 
tion, it  is  preferable  to  employ  the  term  in  a  looser  sense  to  cover  all. 

1.  Dental  stigmata, 

2.  Ocular  stigmata,  and 

3.  Aural  stigmata. 

Dental  Stigmata. — The  dental  stigmata  of  hereditary  syphilis  are 
due  to  arrest (m1  dcvclojiment  of  the  teeth  in  the  process  of  formation. 
Permanent  incisors  and  the  sixth-year  molars  are  the  teeth  most  often 
affected  because  they  are  in  jn'ocess  of  formation  during  the  first  three 
months  of  extra-uterine  life — i.  e.,  at  the  very  time  when  hereditary 
syphilis  shows  its  greatest  virulence. 
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Hereditary  syphilis  may,  however,  impart  to  the  teeth  almost  any 
malforniatiou  in  size,  position,  and  shape.  Fournier,  who  has  made  a 
special  study  of  this  matter,  describes  some  ten  varieties  of  syphilitic 
dental  deformities. 

Hutchinson's  Teeth — This  deformity,  thongh  not  peculiar  to  any 
tooth,  is  usually  confined  to  the  permanent,  upper,  median  incisors.  It 
is  not  absolutely  pathognomonic  of  syphilis. 

Typical  Hutchinson's  incisors  are  abnormally  small,  |iegged  (i.  e., 
tapering  inward  from  above  doAvnward),  and  show  a  peculiar  erosion 
of  the  free  border.     This  erosion  forms  an  absolutely  regular  crescentic 


Fig.  148. — Hutchinson's  Teeth.     (From  a  cast.) 

bevel  of  the  anterior  surface  of  the  free  border  of  the  tooth.  When  the 
tooth  erupts,  its  free  border  is  quite  rough,  but  this  roughness  rapidly 
wears  away,  leaving  a  typical  Hutchinson's  tooth,  which  retains  its 
characteristics  for  some  fifteen  or  twenty  years.  But  by  the  time  the 
patient  reaches  the  age  of  twenty  or  twenty-five  the  bevel  edge  is  all 
worn  ofi".  Hutchinson's  teeth  are  almost  always  symmetrically  bilateral, 
and  affect  the  permanent,  upper,  central  incisors,  which  are  often  some- 
what displaced,  usually  converging  toward  each  other. 

roumier's  Teeth — Fournier  has  described  a  less  characteristic  de- 
formity of  the  sixth-year  molar,  which  he  says  is  even  more  common 
than  Hutchinson's  teeth. 

The  deformity  consists  in  an  erosion  of  the  summit  of  the  tooth. 
About  three  fourths  of  the  tooth  is  entirely  normal;  the  terminal 
fourth  "  is  diminished  in  all  its  diameters,  irregular,  eaten,  as  though 
atrophied,  and  separated  from  the  healthy  part  by  a  circular  ridge." 
After  five  or  ten  years  of  use  this  eroded  crown  wears  away,  leaving  a 
short  tooth  with  a  smooth  top,  to  which  Fournier  attaches  considerable 
diagnostic  significance. 

Parenchymatous  Keratitis. — Parenchymatous  keratitis,  though 
it  may  occur  in  the  first  months  of  extra-uterine  life  or  even  before  birth 
(Parinaud),  and  as  late  as  the  thirty-sixth  year  (Huguenin),  is  com- 
mon only  between  the  eighth  and  the  fifteenth  year  (Hutchinson).  It 
is  one  of  the  frequent  manifestations  of  hereditary  syphilis,  occurring 


TREATMENT   IN   INFANCY  819 

vorv  frcqnentlv  (59  per  cent,  according  to  Hngnenin),  On  the  other 
hand,  it  is  bv  no  means  pathognomonic  of  syphilis.  Though  Hutchin- 
son jihices  great  weight  npon  it  as  a  diagnostic  sign,  careful  investiga- 
tion reveals  other  evidences  of  syphilis  in  not  much  more  than  one  half 
the  cases  (36  per  cent,  according  to  Alexander;  55  per  cent,  according 
to  Michel).  Hence  it  is  not  of  itself  an  absolute  proof  of  the  existence 
of  syphilis. 

Moreover,  interstitial  keratitis  may  occur  in  acquired  syphilis.  My 
father  has  seen  two  instances  of  this. 

Auditory  Stigmata. — Deafness  may  result  either  from  lesions  of 
the  middle  ear  or  from  those  of  the  inner  ear  or  of  the  nerve.  Middle- 
ear  deafness  is  only  indirectly  due  to  syphilis,  and  is  much  more  often 
due  to  other  causes. 

But  internal  ear  or  "  nerve  "  deafness  in  children  or  young  persons 
is  almost  exclusively  due  to  syphilis.  ^ 

TREATMENT    IN    INFANCY 

The  treatment  of  hereditary  syphilis  is  based  npon  the  same  rules  as 
is  that  of  acquired  syphilis,  with  the  important  difference  that  our 
hygienic  efforts  are  confined  almost  solely  to  the  matter  of  diet,  mother's 
milk  being  almost  as  important  as  doctor's  mercury. 

There  is  this  further  distinction  to  be  made  in  the  matter  of  mer- 
curial treatment,  that,  if  the  mother  is  properly  treated  with  mercury 
during  her  i^regiiancy,  the  hereditary  syphilis  should  be  prevented  and 
the  ('hi hi  be  born  at  term  uninfected. 

Fournier  would  have  us  treat  these  apparently  uninfected  children 
as  though  they  had  syphilis,  hoping  thus  to  forestall  an  unsus^^ected 
latent  disease.     But  other  authorities  do  not  follow  this  rule. 

The  duration  of  routine  treatment  in  infancy  should  cover  the  first 
two  years,  just  as  in  adult  life.  Certain  practitioners  are  in  the  habit 
of  renewing  treatment  at  the  period  of  second  dentition  and  again  at 
puberty;  yet  it  seems  wiser  not  to  employ  this  routine  practice,  but  sim- 
ply to  warn  the  parents  that,  if  the  child  shows  any  deterioration  in  its 
liealth  or  local  signs  of  syphilis,  at  these  times,  it  should  be  treated.  In- 
deed, a  very  brief  treatment  may  suffice  to  quell  the  disease.  But  it  is 
the  part  of  wisdom  to  clinch  the  advantage  gained  by  a  course  similar 
to  those  employed  in  the  adult  and  covering  the  first  two  years.  In  in- 
fancy, however,  two  rules  apply : 

1.  lodid  of  potassium  is  useless  in  the  first  year. 

2.  Mercury  may  be  given  by  mouth  or  by  inunction.  Intramuscular 
injections  have  found  little  favor,  though  the  employment  of  both  the 
soluble  and  the  insoluble  salts  has  been  urged. 

The  usual  treatment  consists  in  the  application  of  the  officinal  ung. 
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Iivtlrai'ii'vri,  diluted  witli  two  or  three  parts  of  vaselin  (reducing  it  to 
one  third  or  one  quarter  strength).  This  is  laid  on  the  belly  band  and 
renewed  with  it.  No  special  precautions  need  be  taken  to  prevent  irri- 
tation of  the  skin,  and  the  application  may  be  continued  daily  through- 
out the  treatment  with  only  such  intermissions  as  may  be  required  by 
the  ai)pearauce  of  diarrhea,  dermatitis,  or  intercurrent  disease. 

Infants  bear  mercury  very  kindly,  and  do  not  become  salivated. 

For  internal  administration  (if  inunction  proves  inefficient  or  irri- 
tating) gray  powder  is  usually  employed,  mixed  with  two  or  three  parts 
of  sugar.  Beginning  with  a  quarter  or  half  a  grain  t.  i.  d.,  the  dose 
is  rapidly  increased  to  a  grain  t.  i.  d.  For  a  more  rapid  effect,  Holt 
cmi)loys  calomel  (gr.  yV    q-  i-  ^•:  until  the  bowels  are  touched. 

Injections  may  be  employed  in  about  one  tenth  the  adult  dose.  This 
dose  may  be  doubled  at  the  time  of  second  dentition,  and  trebled  there- 
after. 

Local  Treatment. — The  baby's  skin  must  be  kept  absolutely  clean 
and  dry,  diapers  frequently  changed,  and  powder  freely  used.  Erosions 
and  condylomata  are  to  be  treated,  as  in  the  adult,  by  drying  and  calo- 
mel powder;  but  it  is  safer  to  dilute  the  calomel  with  two  parts  of 
starch  or  talcum  powder. 

The  nasal  congestion  in  snuffles  may  be  somewhat  reduced  by  anoint- 
ing the  inside  of  the  nose  with  ammoniated  mercury  ointment.  Since 
stomatitis  does  not  occur  in  infancy,  no  especial  care  of  the  mouth  is 
required ;  but  erosions  and  fissures  upon  the  lips  may  be  touched  once 
a  week  with  the  nitrate-of-silver  stick. 

It  is  safer,  as  a  general  rule,  not  to  incise  the  furunculoid  lesions, 
inasmuch  as  they  are  discrete  and  are  often  cheesy  rather  than  suppu- 
rative ;  but  when  at  the  surface  or  already  burst,  they  should  be  cleansed 
daily,  or  twice  a  day,  with  hydrogen  peroxid  diluted  to  one  half  strength. 

TREATMENT  OF  RELAPSES  AFTER  THE  SECOND  YEAR 

In  childhood,  and  especially  at  the  time  of  the  second  dentition,  the 
outbreak  of  tertiary  symptoms  may  require  mixed  treatment. 

The  iodid  is  then  to  be  administered  quite  as  for  adults.  It  is  well 
borne,  and  the  initial  dose  may  be  from  3  to  5  grains  t.  i.  d. 

Mercury  may  be  given  in  from  one  third  to  one  half  the  adult  dose, 
but  injections  should  be  given  at  about  one  fifth  strength. 

It  must  not  be  forgotten  that  no  amount  of  treatment  \\  ill  reduce  an 
organized  deposit  of  bone  caused  by  diffuse  periostitis,  and  that  paren- 
chymatous keratitis  seems  to  run  its  course  quite  independently  of  anti- 
syphilitic  treatment,  though  this  is  habitually  employed. 


CHAPTER    LXXIX 

GENERAL   CONSIDERATIONS    IN    OTERATING   ON    THE 
URINARY   ORGANS 

The  major  operations  upon  the  nrinarv  organs  are  often  performed 
upon  patients  whose  kidneys  are  gravely  diseased  by  suppuration,  and 
whose  constitutions  are  more  or  less  undermined,  both  by  infection  and 
l)y  renal  insufficiency.  The  following  considerations  are  of  importance, 
in  the  order  given : 

Accurate  diagnosis. 

Improvement  of  the  kidney  action  and  reduction  of  sepsis. 

Choice  of  anesthetic. 

Choice  of  operation. 
After  the  operation,  the  important  special  considerations  are: 

Facilitating  the  action  of  the  kidneys. 

Drainage    (retained  catheter). 

ACCURATE    DIAGNOSIS 

It  is  self-evident  Ihat  the  diagnosis,  before  operation,  should  be  as 
accurate  as  possible;  and  to  this  end  it  may  be  necessary  to  invoke  cys- 
toscopy, urethroscojw,  functional  kidney  tests,  and  the  X-ray,  over  and 
above  the  usual  routine  study  of  the  history,  examination  of  the  patient, 
and  urinalysis.  Yet  for  the  emergencies  of  urinary  surgery  the  sur- 
geon who  is  not  equipped  with  the  skill  to  catheterize  a  ureter,  or  the' 
apparatus  to  radiograph  a  kidney,  is,  generally  speaking,  quite  com- 
petent; for  the  emergency  can  be  studied  along  general  surgical  lines 
and  handled  along  the  same  lines.  But  obscure  diseases  of  the  kidney 
or  bladder,  especially  renal  tuberculosis,  should  never  be  operated  upon 
in  a  hurry  if  this  can  be  avoided.  Every  means  shouhl  be  taken  to 
verify  the  diagnosis  to  the  most  minute  degree,  in  order  that  no  time 
may  be  wasted  during  the  operation  in  uncertain  groping  which  may, 
by  prolonging  the  anesthetization,  cost  the  patient  his  life. 

IMPROVEMENT    OF    THE    KIDNEY    ACTION 

The  action  of  the  kidneys  may  be  improved  in  two  ways:  viz.,  by 
drainage  and  by  the  administration  of  urinary  antiseptics. 
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]f  there  is  any  question  of  the  ability  of  the  kidneys  to  stand  the 
shock  of  ojDeration,  it  is  proper  to  establish  preliminary  drainage.  This 
can  be  done  with  great  advantage  in  cases  of  prostatic  hypertrophy,  by 
systematic  catheterization,  by  the  retained  catheter,  or  by  preliminary 
urethrotomy  or  cystotomy,  as  suggested  in  Chapter  XXVIII.  If  there 
is  ureteral  obstruction,  it  may  be  advantageous  to  perform  preliminary 
nei)hrotomy  before  undertaking  nephrectomy,  if  this  is  contemplated. 
Yet  the  skilled  operator  can  usually  remove  a  kidney  with  as  little 
shock  to  the  patient  as  be  can  drain  it.  A  deliberate  preliminary 
nephrotomy,  in  preparation  for  nephrectomy,  is  employed  very 
rarely  excepting  when  there  are  large  suppurating  cavities  about 
the  kidney  that  require  drainage,  or  when  the  kidney  itself  is  so 
embedded  in  ancient  scar  that  its  removal  is  a  tedious  and  difficult 
operation. 

Preliminary  antisepsis,  on  the  other  hand,  should  always  be  under- 
taken. This  consists  chiefly  in  the  administration  of  water  and  of  hexa- 
methylenamin.  The  water  is  usually  administered  by  mouth ;  if  this 
cannot  be  done,  by  rectum.  It  is  of  importance  to  promote  a  free  flow 
of  urine,  and  it  is  equally  important  not  to  overstrain  the  kidneys.  Gen- 
erally speaking,  a  tumblerful  of  water  every  three  hours  is  about  the 
limit  of  safety ;  or  by  rectum,  six  ounces  of  water  or  a  copious  colon 
irrigation  once  a  day.  In  many  instances  this  preliminary  diuresis  is 
unnecessary ;  but  if  the  kidneys  are  infected  it  may  be  of  great  service 
to  continue  it  for  several  days  before  operation. 

Ilcxamethylenamiu  should  be  administered  according  to  the  rules 
laid  down  for  the  treatment  of  renal  infections  (p.  343).  There  seems 
to  be  little  advantage  in  giving  it  in  doses  higher  than  0.5  gm.  three 
times  a  day,  but  this  dose  should  always  be  administered  for  three  days 
before  operation  unless  emergency  forbids.  The  diet  need  only  be  regu- 
lated in  reference  to  the  renal  capacity.  If  the  kidneys  are  gravely  dis- 
eased, a  light,  nonproteid,  salt-free  diet  should  be  adhered  to  wath  special 
strictness  for  several  days  before  operation,  and  rest  in  bed  for  these 
several  days  is  extremely  useful,  unless  the  patient's  nervous  condition 
will  not  permit  it. 

CHOICE    OF    ANESTHETIC 

If  spinal  anesthesia  were  entirely  safe,  it  would  be  ideal  for  opera- 
tions upon  the  urinary  organs.  Under  it  operations  can  be  performed 
with  less  shock  than  under  any  other  form  of  anesthesia ;  but  the  occa- 
sional accidents  that  occur  under  its  use  have  rendered  it  unpopular 
with  most  surgeons  in  this  country.  On  the  Continent  of  Europe  it  is 
frequently  employed.  Local  anesthesia  is  scarcely  applicable  in  opera- 
tions upon  the  kidneys  and  ureter,  though  it  has  frequently  been  advan- 
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tagoously  employed  in  oj^erations  upon  the  urethra  and  in  estaVdishing 
]ireliiniiiary  bladder  drainage  One  of  the  greatest  advantages  of  Chet- 
wood's  galvanic  cauterization  for  the  relief  of  prostatic  retention  is  that 
it  may  be  performed  under  local  anesthesia. 

'I'lic  choice  between  chloroform  and  ether  is  delicate  and  difficult  to 
(Icciiic.  lather  certainly  irritates  the  kidneys  more  than  chloroform.^ 
Yet  chloroform  is  so  dangei'ons  lo  the  heart  that,  practically  speaking, 
as  large  a  proportion  of  deaths  may  doubtless  be  attributed  to  it  in 
operations  upon  the  renal  organs  as  to  ether.  The  nde  followed  by 
most  surgeons  is  to  employ  the  anesthetic  with  which  they  and  their 
anesthetists  are  most  familiar,  and  the  most  important  ride  of  all  is  to 
make  the  anesthesia  as  brief  as  possible.  The  shock  of  prolonged  anes- 
thesia, as  such,  appears  to  have  far  more  deleterious  effect  upon  the 
patient  wliose  kidneys  are  gravely  diseased  than  the  specitic  action  of  the 
anesthetic  used, 

CHOICE    OF    OPERATION 

Inasmuch  as  the  patient's  life  often  depends  upon  the  rapidity  of 
the  operation,  the  simplest  operation  is  always  the  best.  Although  many 
special  types  of  operations  are  described,  the  surgeon  who  nuikes  the 
most  precise  diagnosis  and  who  is  most  familiar  with  the  simple  routine 
procednres  described  in  the  subsequent  chapters,  will  achieve  far  better 
results  than  he  who  attempts  fantastic  or  complicated  procedures. 

CARE    OF    THE    KIDNEYS    AFTER    OPERATION 

When  hexamethylenamin  has  been  administered  for  several  days  be- 
fore oi^eration,  its  antiseptic  action  may  be  depended  upon  to  continue 
for  two  or  three  days  thereafter,  and  its  routine  administration  resumed 
on  the  second  or  third  day  after  operaticm.  It  should  be  continued 
thereafter  until  all  danger  of  infection  has  passed,  or  until  the  existing 
infection  has  been  controlled.  The  cardinal  rule  for  the  after-treatment 
of  all  grave  cases  of  renal  surgery  is  to  administer  plenty  of  water. 
Inasmuch  as  the  patient  can  drink  but  little  water  during  the  first  day 
or  two,  when  his  kidneys  are  in  greatest  need  of  it,  the  surgeon  will  do 
well  to  adopt  some  routine  procedure  for  administering  largx?  quantities 
of  water  immediately  after  operation.  I  frequently  wash  the  patient's 
stomach  out  wdiile  he  is  still  on  the  operating  table,  and  leave  some  200 
c.c.  of  water  in  the  stomach ;  but,  more  important  than  this,  is  hypoder- 
moclysis:  500  c.c.  of  salt  solution  may  be  administered  into  the  pectoral 
region  without  doing  him  any  harm,  and  with  less  difficulty  than  intra- 

^  Thompson  and  Kemp,  Medical  Record,  1898,  liv,  325. 
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venous  infusion  can  bo  performed.  This  should  be  employed  as  a  ron- 
tiue  procedure  after  prostatectomy,  as  Young  has  very  justly  pointed 
out,  and  it  is  equally  useful  after  any  operation,  when  the  patient's 
vitality  is  low  or  his  kidneys  gravely  diseased.  A  single  hypodermoe- 
lysis  usually  suffices.  The  operation  may  be  re])eated  once  or  twice 
thereafter,  at  intervals  of  twenty-four  hours;  but  if  the  need  of  water 
is  felt  beyond  this  period,  it  is  best  administered  by  rectal  enemata,  or 
else  by  the  mouth.  A]iart  from  such  routine  stimulation  as  may  be 
required  to  cai-ry  the  ])atient  through  the  immediate  shock  of  anesthesia, 
the  administration  of  stimulant  drugs,  such  as  strychnin,  nitroglycerin, 
adrenalin,  or  digitalis,  is  very  rarely  called  for;  and  alcohol,  on  account 
of  its  evil  eifect  u])on  the  kidneys,  is  better  dispensed  with  entirely  un- 
less the  patient's  })revious  alcoholic  habit  absolutely  requires  it. 

DRAINAGE 

Drainage  is  provided  for  in  a  special  manner  by  the  operative  tecli- 
nic  of  each  procedure  to  be  described.  Continuous  irrigation  of  the 
Madder  by  means  of  double-current  drainage-tubes,  suprapul)ic  or  peri- 
neal, is  often  of  the  greatest  importance  to  carry  away  infection  descend- 
ing to  that  viscns  from  above,  or  originating  in  it,  and  also  to  prevent 
the  accumulation  of  clots.  The  unfamiliar  surgeon  will  do  well  to  a]> 
ply  continuous  irrigation  to  all  his  bladder  cases,  until  familiarity  with 
the  procedure  shall  have  taught  him  those  cases  in  wliich  it  may  safely 
be  dispensed  with.  It  is,  generally  speaking,  not  necessary  to  continue 
it  more  than  a  few  hours  after  bleeding  has  ceased.  The  solution  em- 
ployed is  a  1-per-cent  solution  of  boric  acid,  kept  at  a  temperature  of 
110°  to  115°  F.  in  the  su])ply  tank  and  allowed  to  issue  from  this  drop 
by  drop.  The  supply  tank  should  be  hung  only  high  enough  to  make 
the  solution  flow. 

The  Retained  Catheter. — One  of  the  most  valuable  ways  of  providing 
drainage  for  the  bhuhler,  both  before  and  after  operation,  is  by  the 
retained  catheter  (indwelling  catheter,  catheter  tied  in,  catheter  a 
demeure). 

The  indwelling,  or  retained,  catheter  or  sound  is  employed  either 
for  dilatation  or  for  drainage.  For  the  former  i)urpose,  filiform 
bougies  are  tied  into  the  urethra;  for  the  latter  purpose,  silk  or  rub- 
ber catheters  are  employed.  No  metal  instru)nents  should  he  lied 
into  the  urethra,  for  fear  of  causing  severe  ulceration  of  the  walls  (»f 
the  canal. 

Antisepsis. — Before  introducing  the  r(»tainiMl  catheter,  the  anterior 
urethra  should  be  thoroughly  irrigated  with  a  1  :  4,000  solution  of  ]>er- 
manganate  of  potash,  and  the  glans  penis  scrui)ulously  cleansed  with 
soap  and  water  and  bichlorid. 
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Tlic  /rrJinir  of  ilie  retained  catheter  has  boon  miniitelv  ox|il;uiic(]  hy 
Giivoii.'     His  rules  may  be  s\imme(l  up  as  follows: 

1.  The  instrument  employed  should  l)e  larG,e  enou<>h  to  i)ennit  a 
free  onttlow  of  urine,  and  small  enough  not  to  make  any  pressure  ;d(»ng 
the  eanah  Its  eye  must  be  near  the  end.  jMetal  and 
olivary  iuslruments  ai'o  useless.  The  sim))l(i  rubber 
catheler  or  woven  (-atheter  should  be  employed. 

2.  The  instrument  must  be  introduced  oidy  so  far 
as  to  have  its  eye  just  within  the  bladder.  When  the 
catheter  is  properly  ])laeed  the  n.rine  flows  continuously 
from  it,  drop  by  drop.  When  the  retained  catheter 
])i'o\es  irritating-  this  is  nsually  because  it  has  been  in- 
troduced too  far  or  not  far  enough,  and  is  not  draining 
tlu^  bladder  properly. 

3.  The  method  of  fixation  is  described  below. 

4.  While  the  catheter  is  to  remain  in  ]>lac(>  the 
penis  should  be  laid  up  over  the  groin,  to  prevent  ulcer- 
ation at  the  ])eno-scrotal  angle. 

5.  Cleanliness  is  insured  by  using  a  clean  catheter 
in  the  first  place,  by  changing  the  catheter  and  cleans- 
ing it  and  the  nrethra  every  few  days,  by  nsing  daily 
irrigations  of  the  bladder,  by  wrapping  the  penis  in  a 
wet  dressing  of  bichlorid  (1:  10,000),  and  by  using  an 
aseptic  urinal.  An  ordinary  glass  bed  urinal  will  suf- 
fice. A  rnbber  tube  is  led  into  it  from  the  catheter,  and 
a  little  (1:40)  carbolic  solution  kept  in  the  vessel. 
The  urinal  is  to  be  scoured  and  boiled  daily. 

When  the  retained  catheter  acts  efficiently  it  re- 
duces urinary  fever  and  septicemia.  When  it  acts  in- 
efficiently it  produces  them.  Inefficient  action  may  be 
due  to  plugging  of  the  catheter  by  pus  or  blood,  or  to 
an  idiosyncrasy  of  the  patient. 

Fixa-tion — The  female  urethra  is  so  short  that  an 
indwelling  catheter  in  it  must  be  of  the  self-retaim'ng 
ty])e  (Fig.  149).  Self-retaining  catheters  are  of  no 
value  in  the  male  urethra.  In  the  female,  the  catheter 
is  held  in  ])lace  by  tying  a  nuud)er  of  silk  strings  to  it 
as  it  issues  from  the  vulva  and  fixing  these  to  the  ])ubic 
hairs  in  front,  and  by  means  of  adhesive  stra])piiig  to 
the  lateral  gluteal  creases  behind. 

Fixation  in  the  nuile  varies  according  to  the  instru- 
ment   used.      Fixation    of    a    filiform    nniv   be    accom- 


FiG.  149. — Pezzer 
Self-retaining 
Catheter. 


Legons  cliniques,"  1897,  iii,  328. 
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])lishccl  by  tying  a  silk  suture  about  it  as  it  issues  from  the  meatus, 
tying  the  ends  of  this  suture  together  at  a  point  about  1  cm.  distant 

from   the   bougie,    and   then'  run- 
ning the  ends  about  the  coronary 
sulcus  and  tying  them  above  (Fig. 
150).     A  catheter  is,  however,  too 
heavy  to  be  held  by  this  method. 
It   may   best   be   retained 
by    the    dressing    devised 
by  Dr.   Sinclair. 

Fig.  150.— Filiform  Bougie  Tied  In.  TwO  pieces  of  adhesive   plaster 

are  cut  into  small  rectangles,  of 
which  the  long  diameter  will  just  surround  the  catheter,  and  the  short 
diameter  is  about  1  cm.  From  the  long  edge  of  this  rectangle  two  strips 
extend  for  about  10  cm.  and  are 
infolded  so  that  they  will  not 
stick.  The  resultant  product  re- 
sembles a  pair  of  trousers.  The 
rectangles  are  affixed  about  the 
catheter  close  to  the  meatus,  so 
that  the  "  trouser  legs "  extend 
over  the  body  of  the  penis  at  four 
equal  angles.  The  shaft  of  the 
organ  is  then  surrounded  without 
compression  by  a  band  of  adhe- 
sive plaster  about  2  cm.  in  width, 
the  legs  of  the  catheter  bands 
pulled  down  over  this  (Fig.  151) 
and  fixed  by  means  of  another 
strip  of  adhesive  plaster.  Before 
this  is  made  adherent,  each  of  the 
legs  is  pulled  taut.  Brief  com- 
pression then  fixes  the  outer  band 
of  adhesive  plaster  over  these. 
The  solidity  of  the  fixation  is  in- 
sured by  wrapping  a  silk  string 
three  or  four  times  about  the  ad- 
hesive plaster  on  the  catheter  and 
tying  it  tightly. 

Position    of   the   Penis. — If    a 
silk   catheter    is    used,    the    penis 
must   lie   over   the   groin ;    other- 
wise ulceration  at  the  peno-scrotal  angle  will  result.     If  a  rubber  cathe- 
ter is  used,  no  attention  need  be  paid  to  this  detail,  but  the  end  of  the 


Fig.    1. 
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catliotor  iiinv  1k'  ])oniiittcd  to  (lr()|)  into  ;i  ni-iiuil  situakMl  1h'Iw(>oii  the 
patient's  tliii;lis.  Tliis  iiriual  .should  he  stci'ilized,  and  catheter  and 
urinal  surrounded  hv  the  folds  of  a  sterile  towel. 

Requisites  for  Success. —  In  or(k'r  that  the  catheter  sliall  work  prop- 
erly, it  is  necessary  that  it  should  fit  h)Ose]_v  but  sniioiy  in  the  urethra 
(about  size  17  French)  ;  that  its  tip  should  reuuiin  in  the  bladder;  and 
that  it  should  be  changed  every  three  to  six  days,  according'  to  the  irri- 
tation it  excites.  While  the  cathet(;r  is  in  place,  the  bladder  should  be 
ii-rigated  at  least  once  a  day,  and  when  it  is  changed  the  anterior  ure- 
thra should  be  thoroughly  Hnslied  with  ])ermanganate  solution. 

The  catheter  always  excites  a  mild  urethritis,  and  sometimes  great 
protestations  of  pain  from  the  patient ;  but  if  the  urine  drips  from  it 
regularly,  it  is  well  to  quiet  the  patient  for  the  first  twenty-four  hours 
by  assurances  and  narcotics,  after  which  his  objections  will  usually 
cease ;  but  if  the  bladder  persistently  expels  the  catheter,  or  if  the  patient 
protests  t(K>  loudly,  or  if  fever  results,  it  cannot  be  employed. 
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CHAPTEE   LXXX 
OPEEATIONS   UPON   THE   KIDNEY 

SURGICAL    ANATOMY 

Gross  Anatomy. —  Although  familiarity  with  the  minute  anat- 
omy of  the  kidney  is  an  essential  part  in  the  equipment  of  every 
practitioner,  be  he  physician  or  surgeon,  it  is  quite  impracticable 
to  enter  upon  this  intricate  subject  here.  A  brief  survey  of  the 
gi'oss  anatomy  of  the  organ  must  suffice.  The  rest  we  leave  to  the 
histologist. 

The  kidney  is  ovoidal  in  shape,  flattened  antero-posteriorly,  and 
with  a  deep  notch,  the  hilum,  in  its  inner  border.  The  renal  vessels  and 
nerves  enter  the  organ  through  the  hilum,  the  vein  lying  in  front  of  the 
artery,  while  behind  these  is  the  conical  pelvis,^  terminating  Ijelow  in 
the  ureter.  The  sinus  of  the  kidney  is  the  irregular  cavity  of  which  the 
hilum  is  the  orifice. 

The  normal  kidney  is  11  cm.  long,  6  cm.  wide,  and  4  cm,  thick.  It 
weighs  from  125  to  200  grams. 

The  kidney  is  closely  surrounded  by  a  fibrous  capsule  sending  fine 
processes  between  the  secreting  tubules.  A  thin,  irregular  layer  of  un- 
striped  muscle  lies  between  the  capsule  and  the  kidney.  When  the 
organ  is  healthy  its  capsule  may  be  stripped  from  it,  but  inflanunation 
causes  the  capsule  to  become  adherent. 

A  vertical  secticm  through  the  kidney  (Fig.  152)  shows  its  secreting 
structure  to  consist  of  two  parts:  an  outer  (cortical)  portion  and  an 
inner  (medullary)  portion,  the  latter  made  up  of  rounded  ctmes  (iiyra- 
mids)  whose  apices  (papilUc,  mammilkc)  project  into  the  sinus  of  the 
kidney;  while  between  the  medullary  pyramids  the  lighter-colored  cor- 
tical portion  of  the  organ  also  abuts  on  the  sinus. 

The  Kenal  Arteries. — The  renal  arteries  are  given  off  one  fr(un  each 
side  of  the  abdnminnl  aorta,  and  })roceed  directly  outward  to  the  kidney, 
lying  behind  the  veins  (the  right  renal  artery  nms  behind  the  inferitn- 
vena  cava).    As  the  artery  enters  the  hilum  of  the  kidney  it  divides  into 

'  Although,  strictly  speaking,  the  pelvis  is  the  dilated  upper  extremity  of  the  ureter, 
it  is  customary  and  convenient  to  speak  of  the  renal  pelvis  rather  than  llu>  ureteral 
pelvis. 
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sever:)!  hrniiflios,  wliicli  ciilcr  I  he  ('(ti'licjil  snltsljiiicc  ;ni<l  :ir(>  tlioricc  dis- 
tril)iil('(l  tlii'onaluuit  the  oi'iinii.  Tlic  iii'tcriiil  ,sii|)))ly  of  the  kidiicv  is 
])('culi;ir  iu  tluil  the  vessels  do  not  iiiiasloiuosc.  Tlic  small  vessels  sul)- 
divide  from  the  main  braiiciies  that  eiitci'  between  (lu;  ])yramids  and  in 
front  of  the  ])clvis. 

llyi'tl  lias  shown  that  the  artei-ial  system  is  di\isil)le  into  two  parts: 
a  nioi'e  impctrtant  anterior  system,  sn])i)lied  hy  the  main  hranelies  of  the 
renal  artery,  and  a  posterior 
system,  snp])lied  usually  by  a 
single  branch,  the  retro])ye- 
litie,  that  passes  around  above 
the  pelvis,  and,  running- 
down  upon  the  posterior  snr- 
face  of  this,  sends  branches 
into  the  posterior  part  of  the  ^ 
kidney.  Exce])tionally,  the 
retro])yelitic  artery  passes  be- 
low the  pelvis.  The  terminal 
disti-ibution  of  the  anterior 
an<l  posterior  branches  of  the 
renal  artery  is  neither  defi- 
nite nor  fixed,  but,  generally 
s])eaking,  the  anterioi- 
branches  supply  a  little  more 
than  the  anterior  half  of  the 
organ.  Therefore,  in  order  to 
incise  as  few  arterial  branch- 
es as  possible,  the  kidnc^y 
should  be  opened  in  a  vertical 
lin(i  about  0.5  cm.  back  of  the 
median  ])lane  of  the  organ. 

Veins,  Nerves,  Lymphatics. 
— Th(!  rciKil  reins  aceom|Kiny 
the  arteries,  lying  in  tVont  of 
them,  and  em])ty  into  the  in- 
ferior ea\'a.    On  the  left  side. 

the  spermatic,  infei-ior  ]>hrenic,  and  su])rarenal  \-eins  are  ti-ibutaries  of 
tlu!  I'cnal. 

The  )i(:'rrcs  of  the  kidney  are  dei-ived  through  the  renal  ])lexus  from 
the  solar  ])lexus,  the  semilnnar  ganglion,  and  the  lesser  and  snuillest 
splanchnic  nerves.  The  spermatic  ])lexus  is  deriveil  fi-om  the  renal 
plexus. 

The  lymphatics  accomj)any  the  blood-vessels  and  empty  into  the  lum- 
bar glands. 


Fici.  1.52. — Frontal  Segtion  through  the  Kid- 
ney, Pelvis,  and  Calices  (Ileiile).  ^1,  brancli 
of  the  renal  artery;  I',  ureter;  C,  calj'x;  1,  cor- 
tex; 2',  iiu'diilla;  2",  boundary  zone;  4,  fat  of 
sinus  of  Icidtu'v;  "),  arterial  l)ranclies. 
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Position. —  'I'lio  kidnovs  lie  on  oacli  s'ldv  of  ilio  s])iiio«in  tlio  npper 
luiuliiir  roiiidii,  lu'liiiid  the  otlicr  viscera  and  outside  of  the  periloneal 
cavity  (I^'ig".  153).  Tliev  rest  on  the  diaphragm  and  the  psoas  niaginis 
and   (piadratus  hiinhoniiii   nmsclcs  between  the  twelftli  dorsal  and  the 

third  lumbar  vertebrae. 
Their  upper  extremities  lie 
nearer  to  each  other  than 
the  lower,  and  the  inter- 
nal borders  face  a  little 
downward  and  forward, 
the  outer  borders  upward 
and  backward.  The  right 
kidney  lies  rather  lower 
than  the  left  on  account 
of  the  position  of  the  liver 
above  it  (Fig.  154). 

The  average  normal 
variation  in  the  position 
of  the  kidneys  is  well  ex- 
pressed by  Brewer's  ^  sta- 
tistics obtained  in  the  dis- 
secting-room. He  found 
the  u})per  end  of  the 
right  kidney  opposite  the 
eleventh  rib  in  78  cases, 
opposite  the  twelfth  rib 
in  62  cases,  and  lower  still 
in  9  cases.  The  upper 
end  of  the  left  kidney  was 
opposite  the  tenth  rib  in 
1  case,  opposite  the  elev- 
enth in  100  cases,  opposite 
the  twelfth  in  43  cases, 
aiul  below  the  ribs  in  0 
cases.  V(>t  it  must  be  borne 
in  mind  that  during  life  llic  kidneys  move  up  and  down  with  every  res- 
piration, and  aiv  ]te('u]iar1y  susce])ti1)le  to  downward  disjdacement. 

Fatty  and  Fascial  Envelope. — The  kidney,  surrounded  by  its 
fi1)rous  capsule  and  to]i])ed  by  tlie  adrenal,  lies  eud)edded  in  a  mass  of 
loose  cellular  tissue,  usually  containing  a  consideral)le  amount  of  fat, 
and  calculated  to  permit  slight  changes  in  its  size  and  ^losition.  Tliis 
fatty  envelojie  (perirenal  fat)  quite  fills  the  hollow  of  the  loin,  and  is 


Fig.  153. — Diagram  Showing  Relation  of  the  Viscera 
TO  THE  Parietes,  POSTERIOR  ViEW  (Trevcs).  S,  stom- 
ach; L,  liver;  K,  kidney;  sp,  spleen;  R,  rectum. 
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siin'()iiii(l('<|  ;in<l  held  in  ])l;u;e  l)_v  :i  distinct  Tascia.  Tliis  fascia  lias  Lcc-n 
studied  by  Ziu'kerkaiidl,  Gerota,  and  Glantenay  and  Gosset.'^  It  com- 
pletely surrounds  the  kidney,  the  suprarenal  (;apsule,  and  the  perirenal 
fat.  In  front  it  blends  with  the  sub])eritoneal  fascia,  internally  it  ad- 
heres to  tlie  vertebral  column,  and  above  to  the  diaphrag'm.  It  sends  a 
few  fibers  to  tlic  a])oneurosis  of  tlie  quadratus  lumbornm  which  lies 
innnediatclv  lu'liiiid  it.  It  thus  forms  a  distinct  sac  lirndy  anchored  to 
the  diaphragm  and   the  spine.      It  is  everywhere  closed,  except  at  its 
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Fig.  154. — Sititatiox,  Dirkction,  Form,  and  Rklatioxs  of  thk  Kidnf.ys  (Sappey).  1,  1, 
the  two  kidneys;  2,  2,  fibrous  capsule;  3,  pelvis;  4,  ureter;  o,  renal  artery;  6,  renal  vein; 
7,  suprarenal  capsule;  8,  tlie  liver  lifted  up;  9,  gall-bladder;  12,  spleen;  14,  abdominal 
aorta;  15,  inferior  vena  cava;  16,  left  spermatic  artery  and  vein. 

lower  extremity,  where  the  posterior  layer  thins  out  and  sends  only  a 
few  fibers  across  to  the  subperit(m(>al  fascia.  (Were  it  not  for  this 
hiatus  floating  kidney  would  be  im])Ossible.)  I'elow  and  bcliind  this 
fascial  envelope  lies  another  mass  of  fat,  ])ractically  continnons  with  the 
])('rirenal   fat,  b>it  distinguished  as  the  parafciidl  fal. 

Relations. — Hehind,  the  kidney  is  in  relation  wiili  the  diai)hragm 
and  the  psoas  and  qnadratns  muscles.     The  last  dorsal  nerve  runs  trans- 

'  Guyon's  Annates,  1898,  xvi,  113. 
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vcrsciv  lictwccii  I  lie  uniHclcs  and  the  poriiviial  fascia,  and  llic  j)lciira 
iisualiv  desc'ends  between  the  ribs  and  the  dKi[)hraiiin  h)\v  enough  to 
cover  the  np]KM-  third  of  the  organ. 

In  front  of  the  right  kidney  lie  the  dnodennni  and  the  ascending 
colon.  A  fold  of  i)eritoneum  separates  kidney  and  liver  above  the  colon, 
while  lower  down  a  peritoneal  fold  separates  colon  and  dnodennni. 

The  left  kidn(!y  is  crossed  by  the  tail  of  the  pancreas  and  lower  down 
by  the  descending  colon,  while  its  upper  portion  is  separated  from  the 
stomach  by  tlie  lesser  sac  of  peritoneum. 

Tlie  npjK'r  extremity  of  each  kidney  is  capped  by  the  adrenal.  In 
fetal  life  this  is  closely  adherent  to  the  kidney  and  almost  completely 
envelops  it,  hut  after  l)irth  the  adherence  becomes  slight. 

The  Pelvis  of  the  Kidney. — The  pelvis  belongs  anatomically 
to  the  ureter,  of  which  it  is  the  dilated  upjx^r  extremity,  but  surgically 
to  the  kidney,  of  whose  secretion  it  is  the  reservoir  and  in  whose  sur- 
gical diseases  it  participates. 

At  the  bases  of  the  renal  pyramids  the  epithelium  of  the  nriniferous 
tubules  joins  with  the  fibrous  covering  of  the  cortex,  the  one  to  form  the 
inner,  the  other  the  outer,  coat  of  a  tube  surrounding  one  or  more  papil- 
la^, and  called  a  calix  (infundibulum).  The  calices  unite  to  form  the 
pelvis,  an  irregularly  funnel-shaped  pouch  which  protrudes  from  the 
loAver  and  back  part  of  the  hilum,  whence  it  runs  downward,  narrowing 
rapidly  to  become  the  ureter  pro})er  at  a  level  with  the  lower  end  of  the 
kidney. 

The  structure  of  the  pelvis  resembles  that  of  the  ureter  (p.  -199). 

The  radiographs.  Fig.  106  and  Plate  VI,  illustrate  the  great 
diversity  in  shape  and  size  of  the  normal  kidney  pelvis.  Generally 
speaking,  the  pelvis  splits  up  into  tw^o  main  calices ;  the  upper  one  long 
and  thin,  extending  obli(]uely  upward  to  the  top  of  the  kidney,  the  lower 
one  shorter  and  thicker,  extending  transversely.  Each  of  these  sul)- 
divides  into  several  secondary  calices,  as  the  illustrations  show.  Mani- 
festly, therefore,  when  the  kidney  is  incised  for  the  purpose  of  reaching 
the  pelvis,  it  is  wiser,  other  things  being  equal,  to  make  the  incision 
in  the  lower  pole,  both  l)ecanse  the  lower  calix  is  broader  and  more 
readily  accessible,  and  also  because  it  is  usually  large  enough  to  admit 
the  finger,  Avhich  the  u])p(M-  calix  may  not  be. 

Relations  of  the  Vessels  to  the  Kidney  Pelvis. — The  main 
renal  vessels  lie  in  front  of  the  kidney  ])elvis  and  extend  from  the  kidney 
in  a  direction  upward  and  inward,  wdiile  the  pelvis,  which  lies  behind, 
drops  almost  directly  dowuward.  The  only  vessel  of  ini]iortaucc  lying 
behind  tlu;  ])elvis  is  the  retro])yelitic  artery,  which,  as  staled  abovi>, 
su])j)lies  the  ])osterior  ])ortiou  of  the  kidney. 

Inasmuch  as  ther(>  are  no  internal  anastomoses  in  the  renal  arI(M'i(\s, 
division  of  this  artery  may  occasion  necrosis  of  almost  half  the  kidney. 
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It,  is,  (licrcrdrc,  iiii|Hirt;iiil  li>  he  on  the  lixtkoul  for  it  wlicnevcr  llic  pel- 
vis is  incised;  hut  happily  it' usually  skirts  the  uj)i)er  edge  of  the  pelvis 
within  the  liilum  of  the  kidney,  so  that,  ordinarily  speaking,  it  is 
not  seen. 

PREPARATION    FOR    OPERATION 

The  prcparatious  for  o})('ralion  upon  the  kidney  are,  generally 
sjieaking,  tliose  for  any  major,  general  o])eration.  The  patient's  general 
condition  should  be  in  the  best  possil)le  state,  and  the  diagnosis  of  the 
state  of  the  renal  function,  of  the  ])athological  condition  of  the  kidneys 
and  of  the  condition  of  the  other  vital  organs,  should  he  most  carefully 
studied. 

The  study  of  the  renal  fiinction  should  l)e  nuide  along  the  lines  al- 
r(nuly  laid  down,  and  it  is  excellent  rule  to  perform  radiography,  ure- 
teral catheterism,  and  study  of  the  renal  function  upon  every  ])atient 
\vhose  kidney  is  to  undergo  ojjeration.  Under  certain  circumstances 
any  or  all  of  these  tests  may  have  to  be  omitted,  but  one  can  never  tell 
beforehand  which  is  the  case  that  may  absolutely  require  every  diag- 
nostic test.  The  recent  confession  of  a  noted  surgeon  that,  in  his  second 
series  of  100  operations  upon  the  kidney,  he  was  mistaken  in  his  diag- 
nosis (piite  as  many  times  as  in  the  first  100  cases,  is  but  an  expression 
of  the  great  uncertainty  of  renal  surgery,  which  uncertainty  can  only 
be  lessened  by  familiarity  with  and  constant  application  of  every  device 
for  accurate  diagnosis  before  the  patient  conies  to  the  operating  table. 
(See  Chapter  LXXIX.) 
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Position  of  the  Patient. —  For  such  minor  operations  as  drain- 
age iif  pci-jrcmd  accuinulalions  of  pus  and  urine,  or  nephropexy,  the 
patient  may  lie  u]miu  the  abdomen,  since  the  o})eration  nuiy  be  performed 
through  a  vertical  dorsal  incision,  but  the  only  advantage  of  this  posi- 
tion is  that  it  saves  a  little  time  if  botli  kidneys  are  to  he  ojierated  upon. 
The  almost  universal  custom  is  to  ])lace  the  ])atient  upon  one  sid(>,  with 
the  hip  and  kn(>e  of  the  under  leg  well  Hexed  so  as  to  jirevent  the  trunk 
from  tund)ling  over,  and  the  knee  and  liip  of  the  u])])er  leg  extended, 
l)oth  for  the  pui'posc  of  retaining  the  balance  and  for  the  ])ur])ose  of  still 
further  increasing  the  size  of  the  hnnbar  recess.  To  increase  the  size  of 
this  sjiace  still  further,  and  to  push  tlie  kidney  u])ward  and  make  it 
more  accessible  in  the  loin,  it  is  necessary  to  jilace  souie  form  of  ])illow 
nv  bolster  underneath  the  o))])osite  loiu  of  the  ])ati(Mit.  A  large  sand 
bag  or  pillow  will  serve  this  ])ur])ose;  the  Kdebohls  kidney  })ag  serves 
lu'tter;  and  the  apjiliances  for  this  pur])os(;  fitted  t<i  all  iiiodeni  operating 
tables  serve  best  of  ail,  since  these  appliances  may  be  raised  or  lowered 


Fig.  155. — Patient  Lying  on  Side,  Showing  Proximity  of  Free  Border  of  Ribs  to 

Crest  of  Ilium. 


Fig.  156. — Patient  as  in  Fig.  155,  but  Elevated  by  "Kidney  Support."     Note  how  the 
ribs  are  drawn  away  from  the  iliac  crest.     The  space  between  is  wiilened  by  the  interval 
included  in  the  Q. 
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ciiHl  (lie  ]i;iliciit,  iihu'cd  ii|ii>ii  lin'  tl;it  Inlilc,  iii;iv  he  raised  into  propci" 
])(tsili(tii  thiriiii;'  the  operation,  and  dropjx'd  liack  ii|ii>ii  the  table  at;aiii 
^vllell  the  iniiseles  arc  to  be  sutured.  The  elevation  should  be  such  as  to 
])ut  the  upper  loin  npon  the  stretch,  hut  not  really  to  lift  the  weight  of 
the  ])atient\s  body  friHU  the  hip  and  shoulder  i-esliui-'  on  the  talile.  Tlie 
arms  should  be  disposed  in  front  of  the  ])atient. 

The  Incision. — Three  incisions  are  iu  favor.  In  the  order  of  iiu- 
]»orlaii('c  they  arc : 

The  oblique  incision. 
The  transverse  incision. 
The  vertical   incision. 

The  Oblique  Incision — The  surgeon,  standing  l)ehin(l  th{>  patient,  de- 
tcrniines  the  })osition  of  (1)  the  tip  of  the  last  ])alpable  rib  (which  may 
be  the  eleventh  or  the  twelfth)  ;  {'2)  the  outer  edge  of  the  mass  of  spinal 
muscles;  and  (3)  the  u])]ier  l)order  of  the  iliac  crest.  The  incision  is 
begun  one  finger's  breadth  below  and  two  fingers'  breadths  behind  the 
tip  of  the  rib  and  carried  obli([uely  down  and  forward  to  pass  one  or 
two  fingers'  breadths  above  the  upper  edge  of  the  iliac  crest,  from  which 
it  can  be  carried  still  farther  down  and  forward  parallel  with  that  crest, 
if  necessary.  The  incision 
should  always  be  long  enough 
to  admit  the  whole  band. 
It  may  he  curved  slightly 
downward,  though  this  is  no 
great  advantage. 

The  reason  for  liegin- 
ning  the  incision  below  the 
last  rib  is  that  the  twelfth 
rib  may  l)e  rudimenlai'y,  in 
which  case  the  pleura,  which 
often  descends  below  the 
level  of  the  eleventh  rib, 
might  be  wounded  if  the  in- 
cision were  made  upon  that 
bone.  The  reason  for  l)egin- 
iiing  the  incision  well  be- 
hind the  tip  of  the  rib  is  to  avoid  the  last  dorsal  nerve,  which  issues 
out  of  the  abdominal  cavity  at  a  ])oiiit  about  level  with  the  tip  of  the 
rib  (Fig.  157). 

Actually,  the  incision  begins  close  to  the  mass  of  spinal  muscle. 
After  incising  the  superiicial  tissues,  the  external  oblicpie  is  reached; 
and  if  an  easy  operation  is  anticipated,  this  muscle  may  be  thrown  for- 
ward and  the  dissection  continued  between  it  and  the  s|)inal  muscles  in 
Petit's  triangle.     The  next  plane  reached  is  that  of  the  internal  ol)lique 


Yic.  157.  —  The  Oblique  "Kidney"  Incision.  1, 
costo-muscular  angle;  2,  qiiadratus  and  spinal 
nmsclcs;  3,  iliac  crest;  4,  last  dorsal  nerve;  5,  ilio- 
hypogastric nerve;  X,  XI,  XII,  ribs. 
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and  transversal  is.  If  the  kidney  is  known  to  he  very  loose,  these  mus- 
cles neetl  not  be  divided,  but  may  be  separated  on  a  plane  parallel  with 
their  iibers. 

This  muscle-splitting  operation  gives,  however,  a  very  restricted 
Held,  and  in  the  great  majority  of  instances  it  is  necessary  to  divide  all 
the  abdominal  muscles  in  line  with  the  external  incision.  If  the  division 
is  made  sufficiently  far  l)ack,  the  twelfth  dorsal  nerve  is  not  seen ;  if 
the  incision  is  sufficiently  oblique  and  high  above  the  iliac  crest,  the  ilio- 
inguinal and  ilio-hypogastric  nerves  are  either  not  seen  at  all,  or  are 
seen  to  run  parallel  with  the  incision  and  below  it.  None  of  these  nerves 
should  be  divided. 

After  dividing  the  fascia  of  the  transversalis,  a  mass  of  retroperi- 
toneal fat  appears  in  the  incision.  This  is  pushed  down  and  blunt 
dissection  made  in  a  backward  and  upward  direction.  This  brings  the 
perirenal  fat  into  the  wound,  surrounded  by  its  librous  capsule.  Since 
this  fibrous  capsule  closely  resembles  the  peritoneum,  the  inexperienced 
surgeon  wall  do  well  to  thrust  his  hand  into  the  incision  along  the  mus- 
cles of  the  back,  and  then,  palpating  forward  against  his  other  hand  on 
the  anterior  abdominal  wall,  he  will  feel  the  kidney,  and,  feeling  this, 
will  be  sure  that  the  tissue  in  question  is  the  fascial  capsule  of  that 
organ.  This  fascial  capsule  is  drawn  into  the  wound  by  a  clamp, 
divided  with  scissors,  and  split  longitudinally  by  the  fingers. 

If  the  kidney  is  quite  loose,  it  may  be  drawn  into  the  wound  by 
catching  the  perirenal  fat  wdiich  now  bulges  out,  and  drawing  it  out, 
both  in  front  and  behind,  with  retractors,  while  the  fingers  strip  it  from 
the  surface  of  the  kidney;  but  if  the  kidney  is  adherent,  this  procedure 
is  of  no  avail.  The  hand  must  be  plunged  into  the  loin  and  blind, 
blunt  dissection  made  with  the  fingers,  both  in  front  and  behind  the 
kidney. 

The  first  object  sought  is  to  clear  away  the  upper  pole  of  the  kidney. 
With  the  fingers  close  to  the  organ,  adhesions  are  broken  up  and  the 
perirenal  fat  pushed  aside  until  the  upper  pole  is  reached  ;  then  the 
fingers  are  swept  around  this,  both  behind  and  before,  until  it  is  quite 
free.  The  upper  pole  is  then  released  and  the  lower  pole  much  more 
readily  freed  in  like  manner. 

An  attempt  is  then  nuidc  to  draw  the  kidney  up  into  the  wound, 
either  by  traction  ujwn  the  jierircnal  fat  and  capsule,  or  by  traction 
upon  the  kidney  itself.  If  the  numeuver  is  difficult,  it  may  often  l>e 
facilitated  by  turning  the  kidney  backward,  inspecting  its  anterior  sur- 
face, and  carefully  incising  adhesions  that  bind  it  to  the  surrounding 
tissues,  pushing  these  away  and  so  advancing,  little  by  little,  until  the 
hiluni  is  reached.  The  same  ])rocedure  is  then  (Muployed  for  the  pos- 
tei-ior  surface  of  the  kidney,  and  for  its  extremities  as  well.  Finally, 
when  all  adhesions  have  been  freed,  the  kidney  readily  pops  out  of  the 
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Wound,    unless    Ixjiind    clown.  l;y    consiilerablc    inllaniiiiat  ion    alxjut    its 
liilniii. 

Till'  chief  (litHcnlty  iu  those  manijnilations  is  dne  to  the  insiiftieient 
size  of  the  wonnd.  If  the  snri>'e()n  tinds  he  eannot  move  about  freely, 
he  may  now  eidai\i;e  the  wound  ui)ward  to  reach  the  hist  ril»,  if  he  takes 
the  sim])le  precaution  of  stripping'  back  all  the  tissues  below  the  nnis- 
cular  layers  before  incising  these.  But  a  nineli  greater  S])ace  can  l)c 
obtained  by  enlarging  the  lower  end  of  the  incision;  and  although  it 
seems  contradictory  to  enlarge  the  incision  downward  for  the  })urpose 
of  reaching  an  organ  which  lies  above  the  upper  end  of  the  incision,  this 
maneuver,  lun^crtheless,  achie\'es  its  ])urpose. 

The  Transverse  Incision — This  incision  is  employed  either  alone;  or 
as  an  addition  to  the  oblique  incision,  for  the  purpose  of  getting  at 
densely  adherent  or  unusually  large  kidneys.  The  incision  is  carried 
l)aralle]  to  the  last  rib,  and  a  finger's  lireadth  l)elow  it  fi'oni  the  (Mlge  of 
the  lund)ar  muscles  nearly  to  the  external  edge  of  the  rectus.  The  in- 
cision is  carried  down  to  the  peritoneum,  which  is  dissected  forward 
until  the  kidney  is  disclosed  lying  in  its  fascial  envelope.  This  is 
o])ened,  and  the  kidnc^y  freed  as  above  described. 

The  Vertical  Incision. — The  vertical  incision,  running  directly  down- 
ward from  the  twelfth  rib  to  the  iliac  crest,  gives  a  field  too  restricted 
for  most  operations.  It  may  be  employed,  however,  for  nei)hro|)exy,  and 
has  rhe  advantage  of  s])aring  the  lat(>ral  and  anterior  abdominal  walls. 

Variations  in  the  Operation. — ]\rany  other  types  of  incision 
have  been  suggest('(l,  but  the  three  mentioned  above  are  the  only  ones 
currently  employed. 

The  oblique  incision  may  be  extended  downward,  for  extraperitoneal 
ex))loration  of  the  ureter,  as  far  as  the  brim  of  the  |x^lvis.  Ff  intra- 
jieritoneal  comi)lications  are  snsjx'cted,  the  pei-itoneum  may  be  delil)er- 
alely  incised  and  the  gall-bladder,  the  int(\stines,  or  even  tlu;  ajjpendix, 
ins]iecte(l,  -while  the  hand  nniy  be  run  across  for  intrai)eritoneal  ]ndj)a- 
tion  of  the  opposite  kidney — a  ])i'ocedure,  by  the  way,  which  rovy  rarely 
disclos(\s  anything  wortii  knowing.  That  the  O))posite  kidney  seems 
sound  on  })alpation  is  no  cvidenice  that  it  has  any  appreciable  functional 
cajiacity. 

Accidents  in  the  Operation.- — The  perUuncum  may  be  toni, 
but  this  is  an  unimiuM'lant  accident,  even  if  it  cannot  be  adequately 
sutured,  if  the  ki<hiey  or  the  p(M-irciial  tissues  are  infected,  peritonitis 
may  be  ]irevented  by  adequate  drainage. 

injuiy  to  the  pleura  is  prevented  as  described  alxwe.  Its  occurrence 
is  c]iai-:icleri/e(l  by  the  wliistle  (»f  the  air  drawn  in  at  inspiration  and 
the  bubbles  that  a])])ear  in  the  wound  at  exjiiration.  The  tissues  should 
be  quickly  clani])ed  and  the  rent  closed  by  sutures,  turning  in  the  sur- 
rounding fascia. 
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A  iiKtre  coiniiioii  coniplicatioii  of  the  operation  is  partial  rupfure  of 
the  kidney  duriiiii'  the  efforts  at  separating  it  from  the  surrounding  tis- 
sue. This  accident  is  discussed  under  the  head  of  subcapsular  ne- 
phrectomy. 

TRANSPERITONEAL    OPERATION    UPON    THE    KIDNEY 

Premeditated  o})ening  of  the  perineal  cavity  for  operation  upon  the 
kidney  is  very  rarely  done.  A  surgeon  may  operate  u^wn  an  obscure 
abdominal  mass  and  find,  after  he  has  entered  the  peritoneal  cavity,  that 
it  is  a  hydronephrosis  or  a  pyonephrosis ;  and  in  this  event  it  may  be 
wiser  to  stitch  the  sac  to  the  anterior  peritoneal  wall,  and  then  to  open 
it  transperitoneally,  or  it  may  be  preferable  to  close  up  the  anterior  in- 
cision and  to  attack  the  sac  through  the  loin. 

Transperitoneal  nephrectomy  is  appropriate  only  to  extremely  large 
growths.  I  have  twice  performed  it  for  removal  of  Wilms's  tumor  of 
the  kidney.  The  best  incision  is  a  vertical  one  at  the  outer  border  of 
the  rectus,  which  nuiy  be  enlarged  by  a  transverse  incision  running 
to  the  loin.  If  there  is  any  danger  of  infection  of  the  peritoneal  cavity, 
the  classical  advice  is  to  nuike  an  incision  in  the  posterior  layer  of  the 
peritoneum,  external  to  the  colon  and  comparable  in  size  to  the  incision 
in  the  anterior  layer  of  the  peritoneum,  to  suture  these  two  layers  to- 
gether, and  then  to  proceed  with  the  ojTcration,  which  is  thus  rendered 
extraperitoneal.  In  practice,  such  a  procedure  is  rarely  employed.  If 
there  is  danger  from  infection,  it  is  better  to  close  the  jTeritoneal  in- 
cision, and  then  to  jirocecd  by  the  lumbar  route ;  if  not,  there  is  no  need 
of  walling  off  the  iDcritoneum. 
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The  Operation. — The  kidnev  is  laid  bare  through  the  oblique 
lumbar  incision  in  the  manner  described  above.  The  vascular  pedicle 
is  then  compressed.^  If  the  kidney  has  been  well  freed,  it  is  usually 
easy  to  perform  this  compression  between  the 
two  hands  of  an  assistant,  who  feels  the  renal 
artery  and  makes  pressure  upon  it  by  passing 
his  hands  into  the  wound,  one  in  front  of  and 
one  behind  the  kidney.  If  enucleation  has  only 
been  partial,  and  the  pedicle  is  not  well  freed, 
the  comjjression  must  be  made  either  by  the 
fingers  of  an  assistant,  who  presses  the  renal 
artery  against  the  psoas  muscle,  or  by  means 
of  a  long  intestinal  clamp  with  blades  pro- 
tected by  rubber  tubing.  In  placing  the 
clamp,  care  should  be  taken  to  avoid  the  ure- 
ter, and  for  this  reason  it  is  better,  if  possible, 
first  to  free  the  ureter  from  the  mass  of  the 
renal  pedicle  and  then  to  place  the  clamp.  The 
kidney  is  now  incised  according  to  the  indica- 
tions of  the  particular  case  in  question.  Other 
things  being  equal,  the  incision  should  always 
be  made  ])arallel  to  the  long  axis  of  the  kidney 
aud  preferably  about  5  nnn.  (|  inch)  pos- 
tci-ioi-  to  its  median  line,  since  this  is  the 
region  that  contains  least  blood-vessels.  Un- 
less there  is  some  special  indication  for  o])en- 
ino;  the  superior  calix,  the  best  incision  is  that        ,,      ,.^,     ., 

'^  '  '  riG.     lo8.- — rSEPHROTOMY 

dcn'ised  bv  Albarran :  Incision. 


1  It  has  been  demonstrated  (cf.  Tranfi.  Am.  Ass'n  Gen.-Urin.  Surg.,  1909,  vol.  iv.)  that 
compression  of  the  renal  pedicle,  especially  by  instruments,  causes  anuria  which  may 
last  many  hours.     Hence  some  surgeons  prefer  never  to  compress  the  pedicle. 
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Willi  a  ])]uii»^o  of  liu'  lii^toury  to  the  depth  ol'  3  em.,  the  surgeon  ineises 
the  I'oiivex  hoi'der  of  the  kidney  5  mm.  hack  on  its  posterior  surface.  The 
incision  should  hegin  2.')  ciii.  nbovc  the  junction  of  the  middle  and  inferior 
third  of  the  kidney,  and  is  |)rolonged  for  an  equal  distance  helow  that 
point.  Separation  of  the  wound  surfaces  exhihits  the  section  of  the  gray 
mucous  mend)raiie  of  the  inferior  calix,  which  has  heen  opened.  This 
opening  is  enlarged  with  the  scissors  sufficiently  to  admit  the  finger  with- 
out teariuir  the  kidnev  tissue. 


Tlie  finger  is  I  lion  introduced  into  the  pelvis  of  the  kidnev,  whence 
it  can  be  ])assed  well  up  into  the  superior  calyx  and  the  whole  interior 
of  the  organ  explored,  counter-pressure  being  made  from  without.  If 
there  is  question  of  the  permeability  of  the  ureter  or  of  the  presence  of 
stone  in  that  duct,  a  ureteral  catheter  is  passed  down  into  the  bladder. 
This  catheter  must  pass  at  least  25  cm.  before  one  can  be  sure  that  it  has 
actually  entered  the  bladder. 

This  investigation  is  sufficient  to  disclose  stone  in  the  urinary  pas- 
sages, but  it  is  not  sufficient  to  determine  absolutely  the  question  of  slight 
beginning  tuberculosis  of  the  kidney.  If  this  is  suspected,  but  the  pre- 
operative diagnosis  has  not  been  absolute,  the  kidney  may  be  split  from 
end  to  end  and  its  parenchyma  carefully  examined  for  minute  tuber- 
cles, while  the  exposed  surface  of  the  pelvis  is  searched  for  ulcerations. 
If  doubt  still  remains  as  to  any  point  of  the  diagnosis,  a  thin  sliver  of 
kidney  tissue  may  be  removed  from  the  face  of  the  incision,  or  from  the 
outer  surface  of  the  organ. 

Suture  of  the  Kidney. — ^If  the  kidney  is  known  to  be  uninfected, 
it  may  be  sutured  without  di-ainage.  If  infection  is  known  to  exist,  or 
is  feared,  it  should  be  sutured  around  a  small  rubber  drainage-tube.^ 

To  close  the  kidney  incision,  a  heavy,  plain  catgut  suture  slioidd 
be  passed  through  and  through  on  a  large,  curved  needle,  in  such  a  way 
as  to  penetrate  to  the  de])th  of  the  wound.  These  sutures  should  be 
placed  about  0.5  cm.  (|  inch)  apart.  After  they  have  been  placed  the 
pressure  on  the  renal  pedicle  is  released,  the  two  edges  of  the  wound 
pressed  tightly  together,  and  th(>  sutures  tied.  If  heavy  catgut  is  not 
at  hand,  a  doubled  strand  of  light  catgut  uuiy  be  used  for  each  suture. 
Between  each  of  these  dcH'])  sutures  the  line  of  incision  is  then  further 
closed  by  the  addition  of  a  su])erticial  suture  which  penetrates  only 
about  1  cm.  into  the  kidney.  The  kidney  is  then  returned  to  its  place 
in  the  loin,  a  small  drainage-tube  inserted  down  to  the  kidney,  and  the 
abdominal    wound   sutured. 

Operative  Difficulties. — The  incision  in  the  kidney  may  not  lead 
directly  into  tlic  ])clvis,  but  may  jiass  to  one  side  of  this  and  open  the 

^  Cunningham   has   shown   that  in  dogs  postoperative  anuria  lasts  much  longer  if 
the  kidney  is  sutured  than  if  drainage  is  emj)loyed. 
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sinus  of  flic  kidney.  Vtv  carefully  o])(iiiiiii-  <li«'  wouik],  after  making 
tlie  first  incision,  the  accident  is  discovered,  and  tiie  pcdvis  is  picked 
up  and  opened  with  scissors.  If,  in  ])alpatini;'  llie  kidiu^v  with  the 
finger  in  thc^  pelvis,  a  lump  is  felt  in  the  Ixxly  ul'  tlic  gland,  this 
may  be  diagnosed  by  driving  a  ncsedle  into  it  to  disclose  stone;  or, 
if  neo]:)lasni  is  suspected,  the  Inni])  may  be  excised.  In  ])alpating 
the  pcKis,  cnlai'gcd  glands  or  masses  of  indnrat('(l  fat  may  be  felt  like 
stones. 

Postoperative  Complications, — The  oidy  ])ecnliai'  })ostoi)erativc 
com])licatiun  is  licmni-i-liagc.  All  lnnigli  the  hemori'liage  resulting  from 
incision  of  the  kidney  is  alarming  to  the  unaecnstomed  surgeon,  it  may 
be  thoroughly  controlled  by  compression  of  the  ]KHlicle  and  by  the  subse- 
quent suture  of  the  organ,  unless  the  kidney  is  cliroiiically  inflamed; 
but  prolonged  chronic  ne})hritis  ])roduces  changes  in  the  organ  which 
make  it  bleed  ])rofusely  and  make  this  bleeding  vei-y  diflicult  to  stop. 
In  not  a  few  instances,  postoperative  hemorrhage  has  either  carried  off 
tlie  ])atient  or  called  for  immediate  secondary  nephrectomy  under  most 
trying  circumstances.  For  this  reason  it  is  that  Ave  ])refer  to  incise  the 
pelvis  of  the  kidney  whenev(;r  this  is  possible,  rather  than  the  j)aren- 
ehyma,  unless  the  organ  is  nearly  normal. 

PYELOTOMY 

The  kidney  is  exposed  and  lil)erated  as  usual.  After  it  has  been 
brought  U])  into  the  loin,  ])al])ati<)n  of  the  region  innnediately  beneath 
its  lower  pole,  and  of  the  ai'ca  extending  d»:)wnward  from  this  along  the 
peritoneum,  reveals  the  cordlike  ureter.  Th(^  fascia  is  stri]iped  from  the 
])osterior  surface  of  th(>  u]i|ier  part  of  the  uretc^',  leaving  it  attached  in 
front  to  the  peritoneum,  and  the  fascia  is  also  stri])i)e(l  from  the  pos- 
terior surface  of  the  ])elvis  of  the  kidney,  care  being  taken  to  avoid  the 
retrojiyelitic  artery.  The  ])elvis  is  now  incised  in  a  line  radiating  from 
the  month  of  the  ureter  toward  the  hilnni  of  the  kidney.  This  incision 
is  nuide  large  enough  to  admit  th(^  little  finger  of  the  surgeon,  with 
which  the  intei-ior  of  the  cavity  of  the  pelvis  is  then  (>x])loi'ed.  Thi'ough 
this  same  incision  a  ureteral  ])robe  may  be  ])asse(l  down  into  the  bladder, 
Avhile  stones  may  be  extracted  and  bleeding  pajjillu'  may  be  identified 
and  curetted. 

In  order  to  identify  a  bleeding  ]ia]u]]a,  it  may  be  necessary  to  com- 
press one  portion  of  the  oi-gau  aft(M'  anothei-  in  oi-der  to  find,  in  a  general 
way,  A\liere  the  ]ia|iilla  is.  IIa\'ing  |eai'iie(|  ijiis,  it  may  be  necessary  to 
make  ([uite  a  lai-ge  incision  in  the  ]H'lvis,  and  even  into  the  kidney  itself, 
in  order  to  ])ull  a])art  the  edges  of  this  sufficiently  to  show  the  bleeding 
point.  Once  seen,  this  is  thoroughly  curetted.  The  wound  in  the  pelvis 
is  closed  by  fine  catgut  sutures  thi-ough  and  through.     There  is  rarely 
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any  need  to  drain  tlio  polvis,  but  this  may  bo  done  l)y  moans  of  a  small 
oatliotor  Avithout  foar  of  resulting  fistula. 

^\'()Ull(ls  of  I  lie  ])(dvis  of  the  kidney  may  1x3  expected  to  heal  bv  first 
intention,  if  properly  sntured,  bnt  a  tube  shonld  always  be  run  down 
to  the  site  of  the  suture  for  fear  of  a  break.  Urinary  fistula  from  the 
jielvis  is  not  likely  to  continue  for  more  than  two  weeks.  It  may  be 
controlled  bv  the  indwellinff  ureter  catheter. 


NEPHROPEXY    AND    DECAPSULATION    OF    THE    KIDNEY 

The  Operation. — The  methods  of  performing  nephropexy'  are  in- 
numerable.    The  essentials  to  a  good  operation  are : 

(1)  All  of  the  perirenal  fat  between  the  kidney  and  its  fascial  en- 
velope should  be  removed,  in  order  that  the  kidney  may  form  adhesions 
with  the  fascial  envelope  which  shall  hold  it  tightly  in  place;  (2)  the 
kidney  should  be  fixed  in  such  a  way  that  its  jxisition  shall  be  as  normal 
as  possible,  its  ureter  and  vessels  not  kinked,  and  itself  held  as  high  as 
possible  up  under  the  ribs;  (3)  the  sutures  by  which  the  kidney  is  held 
should  not  so  restrict  its  mobility  that  its  vessels  may  become  kinked 
after  operation;  (4)  sutures  should  not  pass  through  the  kidney  tissue 
itself,  but  the  organ  should  be  held  in  place  either  by  gauze  packing 
below  it  or  by  sutures  passed  through  its  capsule. 

Of  the  two  methods  of  retaining  the  kidney  in  place,  sutures  through 
the  capsule  are  far  preferable  to  gauze  packing  below  the  organ,  not  be- 
cause they  hold  it  any  more  firmly,  but  because  they  permit  iunnediate 
closure  of  the  wound. 

Edebohls's  Operation. — The  method  of  Edebohls  is  the  one  now  al- 
most universally  employed.  The  operation  was  performed  by  Edebohls 
through  a  vertical  incision ;  but  the  oblique  incision  may  be  em- 
ployed. The  perineal  fascia  is  then  incised  and  ])idle(l  well  u})  into 
the  wound,  the  fat  separated  from  the  kidney  before  and  behind  and 
carefully  excised,  leaving  only  the  fascial  capsule  surrounding  the 
kidney. 

Decapsulation. — The  kidney  is  then  deca]isulated  as  follows: 

While  it  is  held  in  the  Avound,  a  small  nick  is  made  in  the  ca])sulo 
in  the  median  lino  near  the  lower  ])olo.  A  grooved  director  is  ])assed 
through  this  incision  between  the  ca])sule  and  the  kidney,  and  upon 
it  the  capsule  is  slit  from  tme  ]iole  to  the  other  along  the  convex  border. 
Each  edge  of  this  incised  ca|)sule  is  tlien  fi'eed  from  the  surface  of  the 
kidney  by  blunt  dissection,  which  is  carried  halfway  down  toward  tlic 
liilum.  Two  susp(;nsion  sutures  are  then  ]ilaco(l  through  the  capsule  at 
its  point  of  reflection  from  the  kidney,  without  penetrating  the  kidney 
tissue.  The  kidney  is  then  replaced  in  the  loin  and,  if  necessary,  a  little 
separation  is  made  of  the  tissues  at  the  upper  end  of  the  kidney  recess, 
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ill  (irtlcr  to  jioriiiit  it  to  pas^  trcciv  ii|>  iiiidcr  the  rilis.  I^itlier  before  or 
after  the  kidiiev  is  reijlaced,  tlie  pelvis  and  iirelcr  arc;  carefullj  inspected 
to  see  that  they  are  not  compressed  or  kinked  by  adhesion  to  the  lower 
pole  of  the  kidney.  The  suspension  sutures  attached  to  the  kidney  cap- 
sule are  tluMi  ])assed  tlir()iii;li  ap|)r(i])riai('  jxtrlious  of  the  ])ai'ietal  muscles 
and  tied. 

Accordino-  to  the  oriuiual  Mdcbohls  method,  the  sutures  were  of  silk- 
worm gut,  and  were  cai'rit'd  up  lhi'oui>h  the  skin  cd'  the  loin  to  be  cut  and 
withdrawn  after  healini*'  had  taken  place ;  but  it  seems  preferable  to 
em])loy  chromic  g'ut  and  to  bury  the  sutures,  [n  tying  the  sutures,  one 
must,  of  course,  be  careful  to  tie  the  ends  of  each  loop  to  each  other. 

NEPHROSTOMY 

ISTeplirostomy  is  an  oj)cration  upon  the  kidney  for  the  purpose  of 
deflecting  the  urine  through  the  loin  for  a  greater  or  shorter  length  of 
time.     All)arran  mentions  the  following  types  of  nephrostomy: 

Nephrostomy  of  Calculous  Anuria. — The  object  of  this  op- 
eration is  to  (h'ain  the  kidney  rather  than  to  remove  the  calculus.  Wat- 
son urged  the  perfornumce  of  simultaneous  double  nephrostomy  for  this 
condition,  and  if  the  condition  of  the  other  kidney  is  doubtful,  this  is 
the  o])eration  of  choice.  On  account  of  the  patient's  ]n'ecarious  condi- 
tion, the  operation  shouhl  be  made  as  brief  as  possible,  and  if  any  ditfi- 
culty  is  experienced  in  finding  or  removing  a  calculus,  this  should  be 
d(^f erred  to  a  subsequent  o]ieration. 

Nephrostomy  for  Nephritis. — For  clivonlc  ncpliriiis  the  opera- 
tion of  (leca])sulati6n  is  commonly  ])referred  to  that  of  nephrostomy, 
since  it  achieves  approxinuitely  the  same  ends  without  destroying  any 
<d'  tlie  renal  ])arencliyma.  If  ne])hrostomy  and  decajjsulation  are  per- 
formed at  the  same  ojieration,  care  must  be  taken  to  leave  enough  cap- 
sule along  the  convex  border  of  the  kidney  to  hold  the  sutures,  for  these 
will  otherwise  tear  through  the  soft  parenchyma. 

For  tlie  liematuria  of  chronic  nephritis,  ])yelotomv  is  preferable  to 
nephrostomy,  since  by  it  clots  may  be  washed  out  of  the  ]Kdvis,  the  bleed- 
ing point  sought  for,  and  the  ])apilla  cur(4ted.  It  may  be  deemed  ad- 
visable to  decapsulate  at  the  same  time ;  l)ut  there  is  nothing  to  be  gained 
by  ne])hrostomy. 

Nephrostomy  for  Hydronephrosis. — Operation  upon  a  hydro 
nephrotic  kidney  is  always  undertaken  for  the  purpose  of  relieving  the 
obstacle.  ]f  this  cannot  be  done,  and  the  condition  of  the  opposite  kid- 
ney is  doubtful,  it  may  seem  wise  to  perform  nejihrostomy ;  but  if  the 
0])])osite  kidney  is  in  good  condition  and  the  course  of  the  urine  through 
the  ureter  cannot  be  reestablished,  it  is  usually  wiser  to  remove  the  di- 
lated kidney. 
55 
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Nephrostomy  for  Pyonephrosis. — Wlieii  operating  iiix>n  pyo- 
iioplirosis  in  a  patient  whose  opposile  kidney  is  in  a  condition  ofdoul)t- 
fnl  vitality,  or  known  to  be  gravely  diseased,  nephrectomy  cannot  be 
performed.  If  the  patient's  condition  is  sncli  as  to  warrant  it,  nreter 
catheterism  is  performed,  and  the  catheter  rnn  up  as  far  as  possible 
tow^ard  the  pelvis  of  the  kidney  to  be  operated  npon.  The  patient  is  then 
placed  npon  his  side  and  the  kidney  cut  down  upon. 

Albarran  advises  that  the  fatty  capsnle  should  only  be  partly 
stripped  aw* ay  from  the  kidney,  in  order  to  avoid  the  possibility  of  pock- 
eting of  pus.  The  incision  into  the  kidney  itself  is  made,  if  possible, 
over  a  soft  spot  where  the  parench^nna  is  thin.  This  incision  is  then  en- 
larged sufficiently  to  permit  inspection  of  the  interior  of  the  pelvis.  The 
finger  explores  this  cavity,  extracts  any  calculi  that  are  found  there, 
and  opens  up  badly  draining  pouches  freely  into  the  general  cavity  of 
the  pelvis.  This  should  be  done  in  plain  sight  so  that,  if  any  consid- 
erable vessels  are  ruptured,  they  may  be  caught. 


Fig.  159. — Nephrotomy  with  Decapsulation.  A  section  of  the  capsule  is  preserved  to 
hold  the  kidney  sutures.  The  remainder  is  turned  back  and  caught  in  a  suspension 
suture  for  nephropexy.      (After  Albarran.) 

The  orifice  of  the  ureter  is  then  sought  for.  If  the  ureter  catheter 
has  passed  up  to  the  pelvis,  or  into  it,  the  ureter  orifice  is  readily  iden- 
tified. If  not,  it  may  be  difficult  or  impossible  to  find  it.  If  the  ureter 
orifice  is  not  found,  it  is  wiser  to  drain  the  kidney  until  tlie  ]intient's 
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('(iiidilidii  sliall  linvc  coiisidcj'alil  v  iiii|ti-()\C(l,  wlicii  :t  sccoiidnry  i>]k'1';iI  ion 
iiKiv  lie  pcrtoriiicd  and  llic  iirclci'al  ohsf  nict  ion  dc;dl  willi  hy  wlialcver 
plastic  (ipcratiou  seems  a])pr()])i-iale.  If  tlie  ui'elei-  oriliee  is  idimd,  the 
ureter  eatlieter  may  be  left  in  place. 

A  Ilia  r ran  exchanges  the  catheter  introduced  hy  the  cystoscope  for  a 
large  catheter,  size  Xo.  12  or  1-5,  pushing  this  over  the  tip  of  the  little 


Fig.    160. — Restricted   Liberation   of  Perirenat>   Fat   in   Nephrostomy   for   Pyone- 
phrosis.     (After  Alliarraii.) 


catheter  and  pnshing  the  two  together  into  the  hladder  and  ont  through 
the  nrethra.  The  only  j^ermissible  attem])t  at  ])lastic  work  is  to  tilt  the 
kidney  n])  in  sneli  a  way  tliat  as  little  as  possible  of  it  lies  below  the  level 
of  the  ureteral  orifice. 

To  clos(>  the  ojjeration,  the  lips  of  the  kidney  incision  ar(>  partially 
sutured,  while  the  remainder  of  the  kidney  incision  is  sutured  to  the 
muscles  of  the  loin,  in  order  to  prevent  ]K)ckcting  of  pus.  ]fubber-tubc 
drainage  is  required.  If  the  ])erirenal  fat  has  been  torn  away  freely 
from  the  kiduey,  extrarenal  drainage  must  be  provided  as  well. 

Postoperative  Care. — The  tubes  are  left  in  the  kidney  so  long  as  pus 
in  any  quantity  couiiuues  to  drain  through  them.  As  soon  as  the  su])- 
puration  is  well  controlled,  however,  these  tubes  nuiy  be  removed,  on 
condition  that  the  ureteral  catheter  has  been  left  in  place.  If  this  has 
not  been  done,  the  kidney  must  be  di'ained  for  at  least  a  moutli  and  often 
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for  sovoval  moullis.  I  )iiriiii2;  tin's  tinio  the  improvement  in  the  condition 
of  tlie  patient  will  del  ermine  whether  a  secondary  plastic  operation  shall 
be  performed  n])on  it;  but  if  there  is  a  catheter  in  the  ureter,  one  may 
postpone  this  secondarj^  operation  for  a  considerable  time  in  the  hope 
that  the  catheter  will  reestablish  the  proper  flow  of  urine. 

Albarran  leaves  the  ureter  catheter  in  place  from  eighteen  to  thirty 
days,  washing  out  the  kidney  twice  a  day  with  boric-acid  solution  or  sil- 
ver nitrate  (1 :  1,000).  If  the  catheter  works  badly,  it  must  be  changed; 
otherwise  it  may  remain  in  place  throughout  this  time. 

If  Albarran's  large  catheters  are  used,  they  may  be  changed  by  run- 
ning up  into  the  catheter  one  of  his  two-piece  mandrins,  removing  the 
catheter  over  this  and  then  reinserting  a  clean  catheter  over  it.  The 
mandrin  must  be  ver}^  well  oiled,  in  order  to  make  it  slip  easily.  The 
catheter  must  also  be  well  oiled  throughout  its  caliber  when  it  is  rein- 
troduced. 

Nephrostomy  for  Tuberculosis. — This  is  an  operation  to  be 
employed  only  as  a  last  resort,  wdien  both  kidneys  are  knowni  to  be 
gravely  affected  with  tuberculosis,  and  one  of  them  is  causing  an  active 
sepsis. 

Nephrostomy  Prelim.inary  to  Operation  upon  the  Bladder. 
— In  Watson's  operation  f()r  drainage  of  the  kidney  preliminary  to  re- 
moval of  the  bladder,  the  surgeon's  object  is  not  to  make  a  fistula  that 
will  soon  close,  but  to  make  one  that  will  remain  permanently  open. 

The  only  difference  between  the  ordinary  nephrotomy  and  the  opera- 
tion by  whicli  a  permanent  drainage  of  the  kidney  is  arranged,  consists  in 
attaching  the  edges  of  the  renal  incision  to  those  of  the  lumbar  wound. 
This  is  done  by  placing  a  row  of  mattress  sutures  on  either  side  of  the 
incision  .  .  .  after  which  the  kidney  and  lumbar  incisions  are  brought 
together  ])y  another  row  of  sutures,  thus  closing  them  around  the  drainage 
tube.  The  latter  is  at  first  held  in  place  by  a  stitch  passed  through  it  and 
through  the  skin  at  the  point  at  which  the  tube  emerges  from  the  sur- 
face.     (Watson.) 


Apparatus  for  Drainage. — Whenever  nephrostomy  is  done,  urine, 
or  urine  and  pus,  run  from  the  wound  in  large  quantities  and  often  for 
a  considerable  time.  It  is,  therefore,  necessary  to  provide  the  patient 
with  an  apparatus  that  will  dispose  of  this  outflow  while  he  is  moving 
about. 

A  patient  of  mine  is  now  wearing  a  silver  tube,  to  which  is  attached 
a  silver  disk  3  inches  in  diameter,  to  rest  against  the  skin,  while  the 
end  of  the  tube  is  turned  down  at  a  right  angle,  and  from  it  a  short 
rubber  tube  leads  into  a  leg  urinal.  For  certain  cases,  the  apparatus 
of  Watson  may  be  more  convenient. 
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Four  kinds  of  ncpliivctoiny  require  description:  luuiluir  extracap- 
sular nephrectomy,  lumbar  subcapsular  nephrectomy,  partial  nephrec- 
tomy,  and   abdoiiiimd   or  intrajjcritoneal  nejjlirectomv. 

Lumbar  Extracapsular  Nephrectomy. — ^The  kidney  is  cut 
down  upon  in  the  usual  manner  and  1)rought  up  into  tin;  wound.  The 
fascia  is  then  peeled  away  with  especial  care  from  about  the  vessels  and 
ureter,  and  the  ureter  itself  is  freed  from  the  peritoneum,  tied  in  two 
places  with  chromic  catgut,  and  divided  by  the  actual  cautery  between 
the  two  ligatures.  The  mucous  membrane  of  the  ureter  is  then  thor- 
oughly cauterized,  dealing  with  it  as  one  would,  with  the  appendix. 


Fig.   161. — Nkphrkctomy.      (After  Albarnui.) 


The  vessels  of  the  ])ediele  are  then  freed  as  much  as  possil)le  from 
fascia  and  adhesions,  and  the  pedicle  clamped,  care  being  taken  to  avoid, 
if  j)Ossible,  grasping  the  pelvis  of  the  kidney  in  the  clamp  (Fig.  161). 
The  kidney  may  then  be  remov^cd ;  or,  if  it  is  not  voluminous,  left  in 
place  while  the  vessels  of  tbe  inMliclc  are  tied,  indixidiuilly  or  in  two 
bunches,  above  theclani]).  The  kbhiey  is  then  cut  away  from  the  clamp; 
or,  if  there  is  any  question  as  to  whether  the  jx'lvis  has  been  caught  by 
the  claiii]),  this  may  be  removed  and  the  ])edi('le  ilividcd  with  the  actual 
cautery,  great  care  being  taken  not  to  burn  oil'  the  ligatures.      These 
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should  then  lie  rcenforccd,  cither  by  separate  ligature  of  the  individual 
vessels  seen  in  the  cut  surface,  or  by  a  ligature  of  the  whole  pedicle 
above  the  ligatures  first  placed.  If  the  kidney  comes  well  out  into  the 
wound,  one  may  perform  these  manipulations  without  the  assistance  of 
any  clamp. 

Disposition  of  the  Ureter — Unless  the  ureter  is  gravely  infected  or 
tuberculous,  it  nuiy  be  abandoned  in  the  wound  after  ligature  and  cau- 
terization. But  if  inflamed  it  should  be  brought  up  to  the  lower  end  of 
the  skin  wound. 

Variations  in  Operation. — Certain  variations  of  the  operation  may 
be  described.     These  are: 

Variations  in  the  incision. 
Nephrectomy  for  tumor. 
Xephro-ureterectomy. 

Variations  in  the  Incision. — If  the  kidney  is  densely  adherent,  the 
field  of  operation  may  be  considerably  enlarged  by  adding  a  transverse 
incision  to  the  oblique  one ;  or  the  surgeon  may  prefer  to  begin  with  the 
transverse  incision  and  to  add  the  oblique  one  in  case  of  need. 

Nephrectomy  for  Neoplasm. — Since  neoplasms  of  the  kidney  extend 
both  by  the  lymph  nodes  of  the  pedicle  and  into  the  fatty  capsule,  it  is 
necessary,  in  operating  upon  a  case  of  renal  neoplasm,  to  employ  a  wide 
excision,  and  to  remove  the  kidney,  surrounded  by  its  fatty  and  fascial 
capsule,  and  with  as  much  as  possible  of  the  fascia  about  the  jDedicle. 
If  any  individual  nodes  are  felt  beyond  this,  these  are  enucleated  after 
the  nephrectomy  has  been  performed. 

Nepliro-ureterectomy. — Not  many  years  ago,  when  surgeons  believed 
that,  in  order  to  cure  renal  tuberculosis,  it  was  necessary  to  remove  the 
ureter  with  tlie  kidney,  nephro-ureterectomy  was  frequently  performed 
and  the  attempt  was  made  to  remove  the  ureter  right  down  to  the  blad- 
der ;  but  this  technic  is  no  longer  followed,  and  the  only  modern  reason 
for  nephro-ureterectomy  is  papillomatosis  of  the  kidney  and  ureter,  or 
a  widely  dilated  or  cystic  ureter. 

To  perform  this  operation,  the  oblique  lumbar  incision  is  continued 
downward  parallel  with  the  iliac  crest  and  with  Poupart's  ligament  and 
about  two  fingers'  breadth  above  these.  The  peritoneum  is  pushed  back 
and  the  ureter,  which  is  adherent  to  this,  is  readily  freed  to  the  brim  of 
the  pelvis.  Within  the  pelvis  the  work  of  freeing  the  ureter  is  slower, 
but  it  is  usually  a  matter  of  no  great  difficulty  to  liberate  this  duct  down 
to  where  it  enters  the  bladder  ;  there  it  is  tied  and  divided  by  the  cautery. 

Accidents  during-  the  Operation. — The  peritoneum  mai/  he  lorn  dur- 
ing the  operation.  This  accident  is  unimjiortanl,  evcu  though  the  kidney 
l>e  septic.  The  peritoneal  cavity  is  well  filled  with  pads  and  the  opera- 
tion continued  in  the  usual  manner.     At  its  termination,  an  attempt 
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may  bo  made  to  close  off  tlie  j)criton(juin,  ])ut,  if  tliis  is  impossible,  it  may 
be  protected  by  packing. 

Incision  of  the  pleura  is  attended  to  in  the  manner  already  described 
(p.  837). 

Teari)i<i  of  (lie  liidney  itself,  or  of  its  pelvis,  is  an  nnfortunate  com- 
plication, since  it  may  render  sceptic  an  operation  that  wonhl  otherwise 
be  clean. 

Inabilily  to  separate  tJie  l-idncy  freely  from  its  adhesions  may  leave 
a  short,  tibi'ons  pedicle  in  Avliich  the  vessels  caimot  be  distingnished. 
This  ma}'  be  pierced  with  the  anenrysm  needle  and  tied  off  above  and 
below;  but,  since  it  is  possible  to  fritter  away  mnch  time  in  vain  at- 
tempts at  clearing  the  pedicle,  which  niay  perhaps  only  result  in  tearing 
it  and  causing  additional  bleeding,  it  is  often  wiser,  if  the  first  attempt 
at  freeing  the  ]x?dicle  fails,  to  clamp  and  divide  it,  and  leave  the  clamp 
in  place.  The  clamp  should  not  be  removed  until  the  third  or  the 
fourth  day. 

I  have  seen  hemorrhage  from  the  pedicle  entirely  controlled  by  pack- 
ing when  the  clamps  had  slipped  unexpectedly,  and  Albarran  has  seen 
the  same  thing  happen  to  another  surgeon. 

Tearing  of  ilie  vena  cava  is  an  extremely  grave  accident,  and  one 
that  is  almost  certain  to  cost  the  patient  his  life.  Albarran  recites  the 
following  methods  of  handling  this  accident,  and  the  results  of  the  pro- 
cedures : 

Packing  (Lindner — cured);  clamping  (Socin  and  Israel — Ijoth  died); 
lateral  ligature  (Luecke  and  Helf'erich — both  died)  ;  suture  (Billroth, 
Bousse,  Grohc,  Schede,  Pousson — five  deaths)  ;  intentional  resection  in 
order  to  remove  a  malignant  neoplasm  of  the  kidney  (von  Manteufel  and 
Giordano — one  deatii)  ;  total  ligature  (Bottini,  llouzel,  Iloresco,  Hart- 
mann,  Delauney,  Kuester,  and  Lindner — five  cures  and  two  deaths). 

]t  is  to  be  noted  that  the  op(>ration  wdiich  looks  the  most  dangerous  is 
the  one  that  has  been  the  most  brilliantly  successful.  Indeed,  (iosset  and 
Lescene  ^  have  shown  on  dogs  that  ligature  of  the  cava  below  the  kid- 
neys is  absolutely  innocuous.  Ligature  above  the  kidneys  causes  death 
by  renal  congestion. 

As  an  aid  to  the  removal  of  the  kidney,  w'c  may  note  the  resection  of 
the  outer  portion  of  the  last  rib.  This  is  done  just  as  in  the  operation 
for  empyema,  great  care,  however,  being  taken  to  spare  the  pleura.  I 
have  never  resected  the  rib,  and  Albarran  states  that,  in  several  hun- 
dred kidney  operations,  he  has  only  liad  to  do  this  four  or  five  times. 

Postoperative  Complications — Hemorrhage  may  always  be  controlled 
by  packing. 

>  Tribune  Med.,  1904,  p.  213. 
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Insuj]icicncy  of  the  opposite  l-idncij  should  be  prevented  by  hypoder- 
moclysis  and  colon  irrigations.  If  the  opposite  kidney  is  known  to  be 
surg-ieally  diseased,  and  secretes  no  nrine,  in  spite  of  these  measures,  it 
should  be  cut  do\^al  upon  and  drained  before  grave  symptoms  of  uremia 
appear. 

Albarran  states  that  one  should  operate  on  the  third  day  of  anuria, 
even  without  symptoms,  or  on  the  first  appearance  of  twitching  during 
sleep,  contortions  of  the  pupil,  or  headache. 

Urinary  fistulce  sometimes  follow  the  operation,  the  urine  being  dis- 
charged up  the  ureter  from  the  bladder.  Such  discharges  ultimately 
cease.  Purulent  fistulce  require  secondary  operations.  These  should  be 
performed,  if  possible,  behind  the  scar  of  the  first  operation,  in  order  to 
spare  the  peritoncTim. 

Lumbar  Subcapsular  Nephrectomy. — AVhen  the  kidney  is 
densely  adherent,  one  may  intentionally  or  accidentally  tear  the  fibrous 
capsule  in  the  blunt  dissection  of  the  fatty  capsule  from  the  kidney. 
When  this  separation  of  the  fibrous  capsule  is  once  begun,  it  may  read- 
ily be  carried  all  about  the  kidney,  and  the  organ  thus  brought  fairly 
well  up  into  the  wound ;  but  the  pedicle  is  always  more  adherent  than 
in  the  case  of  extracapsular  nephrectomy,  and  it  is  very  difficult  to 
separate  the  pedicle  sufficiently  to  tie  it  off.    It  nuiy,  however,  be  clamped 

en  masse,  either  with  or  without  previous 
liberation  of  the  ureter  and  pelvis.  If  the 
ureter  has  not  been  freed  before  the  pedicle 
is  clamped,  the  kidney  is  then  cut  away 
and  the  pedicle  treated  as  follows: 

A  racket-shaped  incision  is  carefully 
made  about  the  vessels  held  by  the  clamp 
and  extending  downward  over  the  probable 
course  of  the  ureter.  This  incision  is  car- 
ried through  the  fibrous  (*a})sule  of  the  kid- 
ney, but  not  into  the  adhesions  about  the 
vascular  pedicle.  The  tail  of  the  incision 
is  first  opened  up  and  searched  until  the 
ureter  is  found.  This  is  then  picked  up 
into  the  wound,  divided  and  cauterized. 
Its  upper  extremity  is  then  followed  u]> 
and  the  the  wound  carefully  enlarged  until 
the  pelvis  can  be  made  out.  By  this  time 
one  should  be  in  a  position  to  find  the 
arteries,  which  are,  accordingly,  ligated  doubly.  If  they  cannot  be 
ligated  they  are  (•lam])ed  ;  but  it  is  preferable  to  put  a  new  clam]>  above 
the  point  when;  the  pelvis  was  caught,  and  to  remove  the  p(dvis  and  the 
Ui)per  portion  of  the   ureter.     Albarran   advises   the   removal  of  the 


Fig.  162. — Showing  How  the 
True  Pedicle  is  Obscured 
BY  THE  Fibrous  Capsule  in 
Subcapsular  Nephrectomy. 
(After  Albarran.) 
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whole  fibrous  capsule  of  the  kidiiev  as  the  tenuiiial  step  of  the  o2)era- 
tioii,  to  ])revent  proloiiiicd  siippuratioii. 

Nephrectomy  by  Morcellement. — When  total  sul)sea])u]ar 
nephrectomy  is  impossible,  on  acciMint  of  adhesions,  one  may  remove 
the  kidney  in  sections.  To  be_i;in  with,  the  lower  ])ole  of  the  kidney 
is  freed  of  its  adhesions,  clamped  off  by  a  loni;-  pedicle  clamp,  and  cut 
away.  The  ])edicle  of  the  kidney  is  then  identihe(l,  as  well  as  possible, 
and  a  second  clamp  ])laced  upon  it.  The  remainder  of  the  kidney  is  then 
rapidly  cut  away  and  the  pedicle  treated  as  in  subcapsular  nephrectomy. 

LIGATURE    OF    THE    RENAL    PEDICLE 

In  case  the  difficulties  of  the  o])eration  are  such  as  not  to  jiermit  even 
nejihrectomy  l)y  nwrcclloncnt,  or  in  case  the  kidney  attacked  has  already 
l)een  o])erated  upon  and  j^reat  difficulties  in  its  removal  are  foreseen, 
the  safest  operation  to  do  is  an  interperitoneal  section  throuiih  a  trans- 
verse incision  to  tlie  outer  side  of  the  rectus.  The  colon  is  found  and 
PuIUmI  inwai'd,  the  posterior  peritcmcum  palpated  for  the  outline  of  the 
kidney,  incised  some  2  cm.  or  o  cm.  away  from  the  gut,  the  renal  ves- 
sels identified  and  tied  off,  after  which  the  various  jieritoneal  muscles 
and  incisions  are  closed  and  no  attem]it  made  to  interfen^  witli  the  kid- 
ney. If  this  operation  does  not  result  in  atro])hy  of  the  kidney  and 
closure  of  the  fistula,  the  kidney  may  then  be  attacked  and  extirpated 
will  relative  safety. 

Partial  Nephrectomy. — Partial  nephrectomy  consists  iii  remov- 
ing a  diseased  portion  of  a  kidney  and  leaving  the  healthy  part. 

The  incision  in  the  kidney  tissue  shoidd  be  nuide  in  such  a  way  as 
to  permit  accurate  apposition  of  the  wound  surfaces,  '^idms,  in  remov- 
ing a  diseased  portion  of  the  horseshoe  kidney,  the  incisicm  through  the 
connecting  band  should  be  V-sha])ed,  so  that  it  may  be  readily  brought 
together. 

Transperitoneal  Nephrectomy.  — Transperitoneal  nephrectomy 
is  ])ractically  resti-icled  to  ilie  ti-eaiiiient  of  large  neoplasms  of  the  kid- 
ney. The  incision  should  be  verlirnl  at  the  outer  boi'der  of  the  rectus, 
and  may  be  enlarged  by  a  transverse  incision  running  toward  the  loin. 
The  jiosterior  parietal  peritoneum  should  be  o}iene(l  at  least  o  cm.  or  4 
cm.  fr(»m  the  colon  so  as  to  leave  plenty  of  jK'ritoiieum  to  cover  this  at 
the  end  of  the  operation.  The  colon  is,  of  coui-se,  thrown  inward  and 
the  kidney  separated  much  as  usual.  The  kidney  is  removed  with  the 
])erirenal  fat,  the  ])edicle  tied  off,  the  ureter  cautei'ize(l,  and  then  care- 
ful search  made  about  the  pedicle  of  the  kidney  for  lym])h  nodes. 
These  are  carefully  removed  and  the  incisions  in  the  ]»eritoueum  and 
parietes  sutured.  If  drainage  is  requiivd,  tubes  nuiy  be  run  through 
the  peritoneal  cavity  into  the  pocket  behind. 
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INCISION    OF    THE    PARIETES 

The  abdomiual  portion  of  the  ureter  may  be  reached  extraperi- 
toneally,  either  through  the  usual  oblique  lumbo-abdominal  incision  ex- 
tended well  forward,  or  through  a  vertical  incision  at  the  outer  border 
of  the  rectus. 

The  lower  pelvic  portion  of  the  ureter  can  be  reached  with  difficulty 
through  the  ordinary  lunibo-abdoniinal  oblique  incision.  It  is  even  less 
accessible  by  median  section.  The  route  usually  employed  is  through 
a  vertical  incision  at  the  outer  side  of  the  rectus  below  the  umbilicus. 

When  the  peritoneum  is  reached  this  is  drawn  toward  the  median 
line  and  carefully  dissected  free  from  the  lateral  pelvic  wall,  carrying 
the  ureter  with  it.  This  duct  is  identified  where  it  crosses  the  brim  of 
the  pelvis  and  followed  down  to  its  insertion  into  the  bladder.  '  If  a 
stone  is  lodged  near  the  bladder  wall,  this  may  sometimes  be  worked  u}> 
ward  to  a  more  accessible  spot,  where  the  ureter  may  be  incised. 

An  incision  which  appears  to  give  better  and  safer  access  to  this 
portion  of  the  duct  has  been  recenfly  devised  by  Gibson.^  The  skin  and 
external  oblique  are  incised  in  a  broad  curve  (like  the  Pfannenstiel  in- 
cision), beginning  about  3  cm.  above  the  anterior  superior  spine  of  the 
ilium  and  running  parallel  with  Poupart's  ligament  to  the  median  line. 
The  aponeurosis  flap  is  freely  dissected  upward  and  the  aponeuroses  of 
internal  oblique  and  transversalis  muscles  divided  in  a  vertical  line  at 
the  outer  border  of  the  rectus.  The  peritoneum  is  then  thrown  inward 
and  the  ureter  exjwsed  as  in  the  operation  above  described. 

In  the  female,  large  stones  caught  just  external  to  the  bladder  may 
be  reached  by  incision  in  the  vaginal  vault;  but  if  the  stone  is  at  all 
movable  it  is  fixed  in  this  position  with  great  difficulty,  and  when  the 
incision  in  the  vaginal  vault  has  been  made  the  stone  will  be  found  to 
have  slipped  out  of  reach  up  the  ureter.  For  small  stones,  therefore, 
even  in  the  female,  the  abdouiinal  route  is  preferable. 

Stones  caught  in  the  intravesical  portion  of  the  ureter  may  some- 

'  Trans.  Am.  Gen.-Urin.  Assoc,  1909,  vol.  iv. 
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times  be  extracted  by  tapping  them  with  the  beak  of  the  cystoscope  or 
with  the  ureter  catheter.  Bransford  Lewis  lias  extracted  stones  by 
means  of  his  nretcr  forceps.  If  these  means  fail,  the  stones  may  be 
reached  by  supra})ubic  cystotomy,  the  work  on  the  ureter  being  done 
with  counter  pressure  from  the  rectum.  One  need  not  fear  to  slit  the 
orifice  of  the  ureter  widely. 

Intravesical  ureteral  cysts  may  be  o[)ened  in  a  similar  manner. 

VARIETIES    OF    OPERATION 

Excluding  the  spet-ial  operations  for  uretero-vaginal  fistula,  the 
operative  surgery  of  the  ureter  may  be  considered  under  two  heads: 
Plastic  Operations  and  Extirpation. 

Plastic  Operations. 

1.  For  kinks,  valves,   and  strictures   at   junction  of  pelvis   and 
ureter. 

Ureterotomy. 

Pyelo-uretcrotresis  (uretero-p}elo-neostomy) . 
Pyeloplication. 
]Srephro}iexy. 
(Any  operation  in  tlie  list  below.) 

2.  For  wounds,   strictures,   necrosis,   disease  or  fistula  entailing 
loss  of  continuity  of  the  duct. 

Uretero-ureteral  anastomosis. 
Cysto-ureterotresis  (uretero-cysto-neostomy). 
Closure  of  the  ureter  or  nephrectomy. 

3.  For  exstrophy  of  the  bladder. 

Cutan(H)us  fistulization. 
Entero-u  reterotresis. 
Maydl's  operation. 
Extirpation. 

Partial  ureterectomy. 
Complete  ureterectomy. 

OPERATIONS    FOR    KINKS,    VALVES,    AND    SIMPLE 
STRICTURES 

These  obstructions  may  be  divided  arbitrarily  into  two  classes:  Ob- 
structions which  may  1x3  relieved  by  operation  upon  the  ureter  only,  and 
obstructions  wliich  cannot  l)e  relieved  without  ojK'ration  upon  the  kid- 
ney or  irs  pelvis. 

Obstructions  Remediable  by  Ureterotomy. — Such  obstructions 
are  commonly  strictures,  congenital  or  due  to  the  presence  of  ureteral 
stone  or  disease  of  the  ureter  or  of  the  adjacent  viscera.     These  stric- 
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tures  occur  at  the  lower  orifice  of  the  ureter,  where  thej  cause  intra- 
vesical ureteral  cyst  (the  treatment  of  which  is  transvesical  incision), 

or    at    or    above    the    pelvic    brim. 
■  Strictures  in  this  latter  location  are 

reached  after  evacuation  of  the  hy- 
dronephrosis by  inguinal  prolonga- 
tion of  the  oblique  lumbar  incision. 
A  probe  introduced  into  the 
ureter  from  the  renal  pelvis  will 
at  once  detect  the  site  of  stricture 
(some  surgeons  prefer  a  prelimin- 
ary ureteral  catheterism  for  this 
purpose).  The  ])eritoneum  is  lifted 
forward  and  the  ureter  followed 
down  until  the  strietured  point  is 
reached.  It  will  here  be  found  ad- 
herent to  the  peritoneum,  which 
may  be  torn  before  the  ureter  can 
be  freed.  Such  a  tear  should  be 
immediately  sutured.  The  ureter 
is  then  brought  up  into  the  wound 
and  an  attempt  made  to  perform 
ureteroplasty  on  the  j^rinciple  of 
the  Ileinecke-^Nrikulicz  operation 
for  pyloric  stenosis.  The  accompanying  figures  show  the  method  by 
which  a  longitudinal  incision  is  sutured  transversely  (Figs.  163,  164, 


Fig.  163.  —  Ureteroplasty  or  Pyelo- 
URETEROTRESis  (after  Morris).  The 
stricture  is  incised  longitudinalh'  and 
two  sutures  are  inserted. 


Fici.  164. — Ureteroplasty  or  Pyelo-ttre- 
TEROTRESis  (after  Morris).  The  sutures 
are  drawn  so  as  to  make  the  incision  trans- 
verse. 


Fig.  165.  —  Ureteropl.\sty  or  Pyelo- 
URETEROTRESis  (after  Morris).  The 
result. 
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Ki.')  ).      The  sutures  t-ii1cr  llic  liiiiicii  of  llic  duel   :iii<l   iiiii^l    I  licrct'orc  1)^ 
of  eatiiut.     They  may  he  re('iit"(>ire(l  hy  suture  of  tlie  peritoneal  tissues. 

If,  for  any  reason,  this  o])eralion  cannot  he  performed:  if  the  ureter 
cannot  ])e  freed,  if  it  is  accid(Mitaily  torn  across,  if  tlu^  stricture  is  too 
wide  or  the  wall  of  the  uretei-  ahove  it  too  friahle  to  ix'i'iuit  the  sutures 
to  he  satisfactorily  ajiplied,  the  ureter  must  he  divi<h'd,  resected,  and 
some  foi'm  of  ureteral  anastomosis  emjiloyed. 

Obstructions  Requiring  Operation  upon  the  Pelvis  or  the 
Kidneys. — Such  ohsli-uctions,  usually  due  lo  nephroptosis,  and  often 
the  cause  of  intermittent  hydrone])hrosis,  are  relatively  common.  The 
ohstruction  is  at  or  near  the  junction  of  ureter  and  pelvis,  and  usually 
consists  of  a  kink  closely  surrounded  by  adhesions  and  perhaps  associ- 
ated with  a  valve  or  a  stricture. 

In  attem])ting-  the  oix^rative  relief  of  snch  an  obstruction  it  is  well 
to  remember  that  the  object  of  the  operation  is  simply  to  insure  a  free 
outflow  of  urine.  To  this  end  kinks  must  be  straightened,  stenosis  re- 
lic\('d,  and  the  ureteral  oritic(>  ])laced  at  the  most  dependent  point  of  the 
pelvis.  In  order  to  accomplish  this  threefold  purpose  the  simplest  opera- 
ti(m — viz.,  reposition  of  the  prolapsed  kidney,  after  the  liberation  of 
adhesions — is  usually  all-sufHeient.  The  pelvis  having  been  emptied 
of  its  contents  and  adhesions  having  been  freed  as  far  as  necessary,  the 
internal  ureteral  orifice  is  palpated  and  inspected  through  the  incision 
in  the  pelvis.  If  it  is  not  constricted  and  a  probe  passes  freely  down  the 
ureter,  the  kidney  is  replaced  high  up  under  the  ribs,  and  it  will  prob- 
ably })e  found  that,  with  the  organ  in  this  position,  the  dilated  pelvis 
falls  into  a  funnel  shape  with  the  ureter  leading  dirc^ctly  from  its  apex. 
In  such  a  case  ue])hropexy  is  all  that  is  required. 

But  conditions  uuiy  be  com])licated  in  three  ways:  . 

1.  If  may  he  DiffiruU  to  find  (lie  Orifice  of  (he  Ureter. — The  search 
may  be  facilitated  if  the  hydronephrosis  is  large  by  everting  the  sac 
(Fenger)  and  subjecting  its  internal  surface  to  a  careful  scrutiny,  or  by 
identifying  the  ureter  below  the  constriction  and  pulling  ui)on  it  in 
order  to  dimple  its  orifice,  or  l)y  introducing  a  ])roh(>  (through  a  longi- 
tudinal incision)  upward  along  the  ureter,  or  by  ureteral  cathetei'ism. 

2.  There  may  be  Stricture  of  Valve. — This  may  be  relieved  by  nre- 
teroplasty  or  by  ]welo-ureterotresis  (Figs.  1(53,  Ki-l,  Ki;")). 

3.  The  Petric  Dilatation  may  have  occurred  irregularly,  so  that 
when  the  Kidney  is  replaced  hirjh  up  in  the  Loin  there  is  still  a  Pouch 
hanging  helow  the  Ureteral  Orifice,  calculated  to  invite  Infection  of  the 
Betained  Urine  and  to  lead  to  Renewed  Nephrectasls. — This  condition 
is  unusual,  and  its  treatment  de])ends  upon  whether  or  not  it  is  associ- 
ated with  valve  or  stricture.  WIkmi  there  is  a  sim])le  pouching 'of  the 
pelvis  which  cannot  be  remedied  by  nephropexy  it  may  be  obliterated  by 
suturing  the  two  walls  of  the  pouch  together  (pyeloplication)  after  scari- 
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fication  of  \ho  mucous  iiioinbraiic  (Israel,  Albarraii).  All)arraii  oven 
went,  so  far  in  one  case  as  to  resect  the  lower  polo  of  the  dilated  kidney 
with  the  adjoining  portion  of  the  pelvis. 

When  ureteral  stricture  and  pelvic  pouching  coexist  the  best  opera- 
tion is  lateral  anastomosis  of  the  ureter  with  the  pelvis  (pyelo-uretero- 
tresis).  A  longitudinal  incision  in  the  ureter  below  the  stricture  is 
sutured  with  fine  catgut  to  a  corresponding  incision  at  the  most  de- 
pendent point  of  the  pelvis.  This  operation  has  been  performed  unsuc- 
cessfully by  Helferich,  successfully  by  Delbet  and  Albarran. 

Yet,  in  spite  of  the  success  that  has  attended  almost  every  plastic 
operation  proposed  for  the  relief  of  renal  retention,  it  is  a  suggestive 
fact  that  Tuifier  has  cured  17  consecutive  cases  by  nephropexy.  Cer- 
tainly the  great  majority  of  hydronephroses  were  cured  by  these  methods 
before  the  days  of  plastic  ureteral  surgery,  and,  while  our  wider  knowl- 
edge of  the  subject  makes  it  the  surgeon's  duty  not  to  be  satisfied  until 
he  has  identified  the  source  of  obstruction,  he  may  rest  assured  that  fixa- 
tion of  the  kidney  in  its  proper  place,  freeing  of  adhesions,  and  removal 
of  calculi — if  any  be  present — will  almost  always  suffice  to  relieve  the 
obstruction  and  to  prevent  its  recurrence. 

URETERAL   ANASTOMOSIS 

Under  this  caption  may  l)e  grouped  all  operations  for  the  purpose  of 
reestablishing  the  flow  of  urine  through  a  ureter  divided  by  accident 
or  design,  together  with  an  estimation  of  the  obstacles  to  the  success  of 
such  an  operation  and  a  consideration  of  the  proper  procedure  to  elect 
in  case  anastomosis  is  impossible.  Thus  we  shall  review^  the  teclmic  and 
merits  of  (1)  anastomosis  of  the  ureter  with  itself  and  with  the  bladder; 
(2)  anastomosis  with  the  intestine  and  cutaneous  fistulization ;  ('3) 
closure  of  the  ureter  and  ne]ihrectomy. 

TJretero-ureteral  Anastomosis. — Since  the  end-to-end  anastomo- 
sis of  the  earlier  o])orators  is  uoav  generally  condemned  as  predisposing 
to  stricture,  there  renuiin  but  three  operations  to  be  considered — viz. : 

1.  End-in-end  anastomosis. 

2.  Oblique  end-to-end  anastomosis. 

3.  Lateral  anastomosis  (end-in-side). 

End-in-end  Anastomosis.- — This  operation  was  first  suggested  by  Pog- 
gi,  and  has  been  modified  by  Mayo  Robson  ^  and  Gubarofi'.-  The  upper 
end  of  the  ureter  is  cut  obliquely  (to  prevent  stricture)  and  the  lower 
end  dilated  (Poggi)  (Fig.  100)  or  incised  longitudinally  (Robson). 
The  up])er  end  is  then  drawn  into  the  lower  by  a  single  suture,  as  in  Van 
Hook's  operation,  the  longitudinal  incision  closed  by  Lembert  sutures 

»  Intermit.  Med.  Ann.,  1896,  p.  602.  ^  Centralbl.f.  Chir.,  1901. 
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of  line  silk,  and  tlic  niiioii  s^  rciiiitliciicd,  ii'  the  (ipcralor  (Icciiis  il  iioees' 
sary,  1)V  a  civcle  of  tine  silk  i.ciiilicrl  sutures  aroinid  I  lie  cxlcnial  lino 
of  union. 

Oblique  End-to-end  Anastomosis  (  Wesley  Bovee)- — •'"H"  f'^ds  are  cut 
o1)li(luelv.  dilated,'  and  sutured  with  I'ectaiiiiulai'  and  simple  interru])t('d 


Fig.  IGG. — Knd-in-  Fig.  167. — Oblique  End- 
End  Anasto-  to-End  Anastomosis 
Mosis  (Poggi).  (Bov<^e). 


A  B  C 

Fig.  108. — Lateral  Anastomosis 
(Van  Hook). 


sutures  of  silk  traversing  only  the  outer  coats  of  the  duct  and  reen- 
forced  by  a  few  Lembert  sutures  (Fig.  167). 

It  is  convenient  in  this,  as  in  most  of  the  other  plastic  operations 
n])on  the  ureter,  to  suture  the  tube  after  the  introduction  (from  the  blad- 
der) of  a  ureteral  catheter,  or,  as  Howard  Kelly  -  has  suggested,  a  guide 
intr(Kluced  through  a  longitudinal  incision  in  the  wall  of  the  duct. 

Lateral  Anastomosis  (Van  Hook). — To  quote  the  author's  lucid  de- 
scri])lion : 

a.  Ligato  the  lower  ])ortion  of  tlie  tube  ^  or  ;[  inch  from  the  free  end. 
Make  with  fine  sliarp-})ointed  scissors  a  longitudinal  incision  twice  as  long 
as  the  diameter  of  the  ureter  in  the  wall  of  the  lower  end,  j  inch  below 
the  ligature. 

h.  Make  an  incision  with  the  scissors  in  the  upper  ])ortion  of  the 
ureter,  beginning  at  the  open  end  of  the  duct  and  carrying  it  u])  |  inch. 
This  incision  insures  the  patency  of  the  tube  (Fig.  168,  .4). 


*  It  has  been  observed  by  various  writers  that  the  ureter  could  be  dilated  with 
ease  to  twice  its  normal  size. 

^  Jour,  of  the  Am.  Med.  Assoc,  1!)()(),  xxxv,  SCO. 
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c.  Pass  two  vovy  small  cambric  needles  anned  with  one  thread  of  ster- 
ilized catsjut  through  the  wall  of  the  upper  end  of  the  nreter  ^  inch  from 
the  extremit}'^,  from  within  outward,  the  needles  being  from  j\  to  ^  inch 
apart,  and  equidistant  from  the  end  of  the  duct.  It  will  be  seen  that  the 
loop  of  catgut  between  the  needles  firmly  grasps  the  end  of  the  ureter. 

d.  These  needles  are  now  carried  through  the  slit  in  the  side  of  the 
lower  end  of  the  ureter  into  and  down  the  tube  for  ^  inch,  where  they  are 
pushed  through  the  wall  of  the  duct  side  by  side  (Fig.  168,  B). 

e.  It  will  now  be  seen  that  the  traction  upon  this  catgut  loop  passing 
through  the  wall  of  the  ureter  wdll  draw  the  upper  fragment  of  the  duct 
into  the  lower  portion.  Tliis  done,  the  ends  of  the  loop  are  tied  together 
securel}',  and,  as  the  catgitt  will  be  al)Sorbed  in  a  few  da3^s,  calculi  do  not 
form  to  obstruct  the  passage  of  urine  (Fig.  168,  C). 

f.  The  ureter  is  now  enveloped  carefully  with  peritoneum.  This  may 
be  done  by  lifting  the  duct  gently  into  the  cavity  of  the  peritoneum,  draw- 
ing down  the  serous  membrane  carefully  behind  the  ureter,  and  after  pull- 
ing the  peritoneum  around  it,  stitching  it  in  a  position  to  permanently 
inclose  and  protect  the  tube.^ 

Baclie  Emmet  employs  three  sutures  to  drag  tlie  upper  segment  into 
the  lower  one.  This  for  the  pupose  of  puckering  the  upper  segment,  if 
it  is  considerably  dilated  (Fig.  169). 

We  may  disregard  the  discussion  of  the  relative  methods  of  the 

three  procedures,  but  the 
foil  o  w  i  n  g  observations 
seem  apposite: 

1.  All  of  the  opera- 
tions have  been  equally 
successful. 

2.  Invagination, 
whether    end  -  in  -  end    or 

)[VP^]M                          Wk    i'    M  end-in-side,    may    be    ])er- 

VjflA'iM                           VL  \aB  formed    more    easily    and 

*|f  -f                           ^^ft     J&r  rapidly   than   Bovee's   op- 
eration. 

^      ■  '^'   End-in-side  anasto- 

■     H    \    \                       K      I  niosis  wastes  more  of  the 

1     ll       \                          Pa  length    of    the    duet    than 

^1  H                                   W    'm  either    of   the   other    two. 

Fig.  169. — Lateral  Anastomosis  (Bache  Emmet).       Bovoe   claims    that    his    op- 

'  Van  Hook  is  here  speaking  of  an  intraperitoneal  operation,  which  ureteral  anas- 
tomosis almost  always  is.  If,  however,  the  duct  has  been  approached  from  behind  the 
peritoneum,  the  risk  of  opening  that  structure  into  a  cavity  over  which  urine  of  at 
least  doubtful  cleanliness  has  been  poured  would  scarcely  be  compensated  for  by  the 
advantage  of  a  peritoneal  investment. 
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crnlioii  iii;iv  be  pci'foi'iiicd  cncii  llioiiiili  as  imicli  as  .'>  iiielu^s  of  \]\v  duel 
have  been  cut  awaj.^  lie  lias  also  sug^csled  that  in  case;  of  ikhmI  ihe 
kidney  may  be  loosened  and  stitcluHl  low  in  the  loin. 

4.  Whatever  nietliod  is  cmiiloyed  it  is  cnstoniary  to  use  cat2;nt  for 
all  sntnres  that  enter  the  hnnen  of  the  dnet,  and  silk  for  the  others;  ihis 
in  order  to  avoid  ealcnlous  incn-ustation. 

5.  When  the  lower  end  of  the  nreter  is  lost  or  nseless  for  any  reason, 
cysto-nreterotresis  is  the  operation  of  elioiee.  When  this  is  ini])rac- 
tieable,  the  choice  lies  between  entero-nreterotresis  and  nephrectomy  (or 
shutting  off  the  nreter  with  the  object  of  cansin<>'  ati-ojihy  of  the  kidney 
- — a  dangerons  tliongh  simjile  ])rocednre),  with  a  preference  for  the  lat- 
ter, if  the  opposite  kidney  is  able  to  snp])ort  life. 

Cysto-ureterotresis.  —  (Vsto-nreterotresis  (lu-etero-cysto-neos- 
tomy)  has  been  emjiloyed  nsnally  for  the  relief  of  nretero-vaginal  fistula, 
rarely  for  other  conditions  when  ureteral  anastomosis  proved  imprac- 
ticable. 

Poggi,  in  1887,  made  the  first  experiments  in  reference  to  this  o])era- 
tion.     Xovaro  and  Bazy  were  tlie  first  to  perform  it. 

Three  routes  have  been  chosen — viz.,  vaginal,  sacral,  and  abdominal. 
The  vaginal  and  sacral  routes  have  nothing  to  reconnnend  them. 

Almost  every  surgeon  who  has  performed  the  al)dominal  o]ieration 
has  devised  liis  own  technic.  The  various  methods  have  been  enumer- 
ated by  Jjoari  -  and  Morris.^  To  avoid  confusion,  it  is  best  to  describe 
only  a  type  operation.  The  peculiarities  of  each  case  will  suggest  the 
necessary  modifications. 

Whether  the  ureter  is  to  be  attached  intra peritoneally  or  extraperi- 
toneally  is  often  decided  by  the  features  of  the  case.  It  is  safer  to  oper- 
ate exti-a])eritoneally  through  the  hnnbo-inguinal  incision  when  possible, 
elevating  tlie  jieritoneum  until  the  bladder  (distended  with  boric-acid 
solution)  is  entirely  exposed,  freeing  the  ureter  from  the  peritoneum 
and  drawing  it  down. 

The  bladder  is  then  emptied  by  catheter  and  incised  on  the  point  of 
a  sound  at  the  most  convenient  point.  The  ureteral  orifice  is  then  s[)lit 
to  prevent  stenosis,  and  attached  to  the  bhuMer  by  means  of  a  catgut 
traction  snture  (as  in  the  Van  Hook  anastomosis).  Jt  is  ctmvenient  at 
this  juncture  to  introduce  a  ureteral  cathetei'  and  upon  it  to  suture  the 
outer  layers  of  ureter  and  bladder.  When  the  ojx'ratiou  is  ])erformed 
within  the  pei'itonenm  the  line  of  union  slionld  l)e  ])rotected  by  a  ])eri- 
loneal  oi-  an  omental  fold. 

While  the  Boari  button  has  twice  been  employed  successfully,  it  has 
the  obvious  disadvantages  of  its  prototype,  the  Murphy  button — viz., 

^  Jour,  of  the  Am.  Med.  Assoc,  1901,  xxxvii,  254. 
^Guyon's  Annales,  1899,  xvii,  1059,  1141. 
3  Op.  cit.,  ii,  503. 
56 
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possibility  of  stricture  and  ditHeiilty  of  extraction  (it  cannot  Ik-  used  in 
the  male  for  this  reason). 

After  operation  it  is  custoiiiarv  to  leave  the  ureteral  catheter  in  phiee 
for  four  or  five  days. 

In  several  instances  the  ureter  has  seemed  too  short.  An  inch  or 
more  may  be  gained  by  loosening  the  pubic  attachments  of  the  bladder 
(Witzel,  Kelly,  Penrose)  and  suturing  its  fundus  to  the  lateral  pelvic 
wall.  Boari  has  succeeded  exjierimentally  in  bridging  a  greater  gap. 
lie  dissected  u])  as  a  flaj)  the  whole  thickness  of  the  anterior  bladder 
wall  an  inch  wide  with  its  base  at  the  fundus.  This  he  turned  back  and 
sutured  as  a  sleeve  about  a  ureteral  catheter  and  the  extremity  of  the 
ureter.  He  then  closed  the  wound  in  the  bladder.  Such  an  extensive 
line  of  suture  would  require  protection  by  drainage  for  fear  of  leakage. 
Dislocation  of  the  kidney  to  gain  slack  has  not  been  performed  in  con- 
nection with  cysto-ureterotresis.  An  isolated  loop  of  intestine  has  been 
employed  experimentally  to  bridge  the  gap  between  ureter  and  bladder. 

Results — On  the  whole,  the  results  obtained  in  plastic  ureteral  sur- 
gery are  excellent.  They  preserve  the  healthy  kidney  and  permit  it  to 
remain  sound,  and  are  not  attended  by  any  notable  difficulty  in  teclmic 
nor  any  considerable  mortality.  In  direct  contrast  are  the  operative 
methods  employed  to  divert  the  course  of  the  urine,  which,  by  the  diffi- 
culty of  their  technic,  their  high  mortality,  and  small  j^ercentage  of 
actual  cures,  may  well  deter  the  most  experienced.  In  the  table  at  the 
beginning  of  this  chapter  they  have  been  listed  "  for  exstrophy  of  the 
bladder  "  because  this  unfortunate  deformity  is  almost  the  only  warrant 
for  their  performance. 

Closure  of  the  Ureter  and  Nephrectomy. — When  all  attempts 
at  reestablishing  the  continuity  of  the  ureter  fail,  nephrectomy  may  be 
contemplated  as  preferable  to  cutaneous  fistulization  or  enterouretero- 
tresis.  Indeed,  if  the  opposite  organ  is  known  to  be  sound  the  removal 
of  one  kidney  may  be  perfectly  compatible  with  the  maintenance  of  life. 
Under  these  circumstances  the  operation  is  quite  free  from  danger. 

In  a  few  instances  surgeons  have  been  satistied  to  tie  ofP  the  ends  of 
a  divided  ureter  and  so  to  leave  the  kidney  to  atrophy.  As  far  as  I  know 
the  result  has  always  been  ha]ipy ;  yet  to  leave  the  kidney  thus  as  a  pos- 
sible focus  for  suppuration  is  no  small  risk,  for  numerous  experiments 
have  shown  that  with  the  ureter  thus  tied  off  the  kidney  falls  a  victim 
to  bacteria  which,  under  ordinary  circumstances,  it  could  transmit  with- 
out harm  to  itself.  Hence,  of  the  two  o])erations  nc]ihrectomy  is  to  be 
preferred. 

OPERATIONS    TO    DIVERT    THE    URINARY    STREAM 

Cutaneous  Fistulization. — The  operatiou  of  nephrostouiy  is  pref- 
erable to  ureteral  cutaneous  fistulization,  which,  as  Watson  justly  re- 
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11  Kirks,  citlu'i'  results  in  n  kiiikini: of  I  lie  duel  ")■  l>riin:s  tlic  list  iil;i  \ni>  far 
fill-ward  to  he  (•un\-('iiiciit  Iv  liaiullciL 

Entero-ureterotresis.  —  'riic  iiiij)l;iiilati(iii  of  one  or  holli  iirci('i'.s 
into  tlic  bowel  (the  rectTiiii  oi'  the  signioid  flexure  is  usually  seleeled)  is 
followed,  when  successful,  by  results  which,  at  first  sight,  are  encourag- 
ing. The  rectum  becomes  accnsforaed  to  retain  the  urine  ])erfectly  for 
a  space  of  fi'oiii  three  to  six  hours,  and  the  immediate  I'esult  is  by  that 
much  better  than  cutaneous  fistnlization.  This  fact  has  led  many  sur- 
geons to  advocate  the  operation.  But  recent  reseai'ches  tcMid  to  prove 
that  the  conclusion  was  precipitate.  Animal  ex])eriments  from  the  time 
of  (Iliick  and  Zoller  (1881)  down  to  Peterson,^  Zeit,-  and  Frank  ^  have 
l)een  extremely  discouraging.  The  immediate  mortality  runs  from  (50 
])er  cent  to  90  per  cent,  while  those  dogs  that  survive  show  interesting 
lesions. 

Dogs  wliicli  had  fully  recovered  from  the  operation  and  the  resnlting 
pyelo-nephritis,"'  and  were,  to  all  aj^pearances,  in  perfect  health  and  vigor 
again,  all  had  granular,  contracted  kidneys,  due  to  induration  and  cica- 
trization of  diseased  areas.  .  .  .  Dogs  which  had  fully  recovered  after  uni- 
lateral iin})lantation  were  living  by  the  otlier  kidney.  The  kidney  of  the 
side  operated  on  was  atrophic  and  granular,  the  result  of  an  early  pyelo- 
ne])hritis.  The  functionally  active  kidney  was  from  2  to  8  times  the  size 
of  the  atrophic  one   (Zeit). 

The  results  of  the  o]3eration  npon  man  have  been  Imt  little  better. 
According  to  Peterson,  (loul)le  implantation  has  been  performed  18 
times  with  8  deaths  (44  per  cent)  immediately  dne  to  the  ojieration,  and 
8  deaths  from  a  subsequent  pyelo-nephritis  (total  mortality  (il  per  cent). 
Unilateral  ini])lantation  fared  somewhat  better,  with  3  primary  deaths 
among  IT)  cases  and  2  secondary  deaths.  Of  those  followed  for  more  than 
a  month  after  operation  Peterson  has  com])ile(l  the  following  fable:'* 

1  ureter  implanted,  well  after G  months. 

1  ureter  implanted,  well  after IS  months. 

1  ureter  implanted,  well  after 2  years. 

1  ureter  implanted,  well  after 8  years. 

2  ureters  implanted,  well  after .')  weeks. 

2  ureters  implanted,  well  after :i\  months. 

2  ureters  implanted,  well  after 10  months. 

2  ureters  implanted,  well  after 1     year. 

2  ureters  implanted,  well  after 3^  years. 

'  Jour,  of  the  Am.  Med.  Ass'n,  1901,  xxxvi,  444,  .506,  .50!»,  «:32,  7:?">. 
=  .V.  }'.  Med.  Jour.,  1901,  Ixxiii,  756,  839. 
^  Jour,  of  the  Am.  Med.  Ass'n,  1901,  xxxvi,  1466. 
^  Which  seems  always  to  occur. 

^I  have  advisedly  omitted  the  cases  of  Reck  and  Evans,  since  hofh  have  died  of 
pyelo-nephritis,  thouo;h  reported  well  at  the  end,  respectively, of  7  and  13  moiUhs. 
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It  is  obvious,  then,  that  about  1  out  of  every  3  cases  upon  whom  uni- 
hiteral  iiuplantation  is  done  may  be  expected  to  live  (whether  with  au 
atrophied  kidnej'  or  not,  we  need  not  decide),  while  1  in  4  bihiteral 
implantations  should  recover.  The  evidence  is,  I  agree,  ample  to  con- 
demn either  procedure,  even  without  the  strong  probability  that  the  sur- 
vivors all  have  damaged  kidneys.^  But,  fortunately,  we  have,  in  ne- 
phrostomy and  in  ]\Iaydrs  ojDeration,  procedures  which,  while  not  by 
any  means  bereft  of  danger,  afford  a  chance  of  recovery  sufficient  to 
bring  them  well  within  the  scope  of  practical  surgery. 

Maydl's  Operation. —  In  1894  Maydl  -  reported  his  first  cases  of 
uretero-trigonal  anastomosis.  This  operation  consists  of  the  implanta- 
tion into  the  colon,  not  of  the  ureter  itself,  but  of  the  bladder  wall  sur- 
rounding the  mouth  of  the  ureter.  The  operation  has  only  been  em- 
jiloyed  for  exstrophy  of  the  bladder  and  allied  conditions,  and  is 
performed  as  follows :  A  probe  or  a  ureteral  catheter  is  introduced  into 
each  ureter  after  the  operative  field  has  been  cleansed  as  well  as  may  be, 
and  an  elliptical  section  surrounding  the  mouths  of  both  ureters  is  then 
cut  from  the  bladder  wall,  great  care  being  taken  not  to  injure  the  ure- 
ters. Xext,  the  peritoneal  cavity  is  opened.  A  convenient  loop  of  the 
sigmoid  flexure  or  the  rectum  is  selected  and  brought  out  of  the  ab- 
dominal wound.  The  ureters,  with  their  attached  portion  of  trigone, 
are  then  freed,  a  longitudinal  incision  is  made  in  the  wall  of  the  gut, 
with  the  necessary  precautions,  and  into  this  the  section  of  trigone  is 
sutured.  The  remainder  of  the  bladder  is  now  stripped  of  its  mucous 
membrane  and  the  abdominal  wound  closed  as  tightly  as  possible,  with 
splitting  and  transposition  of  the  recti,  if  necessary.  As  a  final  precau- 
tion the  sphincter  ani  is  stretched  and  a  tube  inserted  and  left  in  for 
several  days  to  establish  drainage  and  so  to  minimize  the  danger  of  leak- 
age and  renal  retention.    , 

This  operation  avoids  several  of  the  dangers  associated  with  siui- 
ple  uretero-intestinal  anastomosis.  For  the  cicatricial  ureteral  orifice, 
which  has  proved  so  liable  to  contracture  with  disastrous  results  to  the 
kidney,  it  substitutes  the  normal  muscular  orifice  of  the  ureter,  and, 
while  this  is  not  an  absolute  protection,  it  has  proved  very  effectual  clin- 
ically. Among  36  cases  collected  by  Peterson  there  was  a  primary  mor- 
tality of  14  per  cent  (5  cases)  and  a  secondary  mortality  of  5  per  cent 
(2  cases).  Sphincteric  control  proved  good  in  27  cases,  fair  in  4,  and 
poor  in  1.  The  convalescence  of  0  cases  was  delayed  by  tcuijiorary  uri- 
nary fistuhe.  These  figures  proclaim  the  practical  advantage  of  [MaydTs 
o])eration.  Yet  even  this  procedure  cannot  be  considered  ideal.  A 
capital  operation  in  the  course  of  which  a  foul  bladder  and  the  peri- 

*  Jour,  of  the  Am.  Med.  Ass'n,  1901,  xxxvi,  1263. 

^Wien.  med.  Wochenschr.,  1894,  xliv,  1113,  1109,  1209,  12r>6,  1297.  Ibid.,  lS9fi, 
xlvi,  1241,  1333,  1373.     Ibid.,  1S99,  xlix,  249,  304,  300. 
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tiiiicMl  ciix  it\-  arc  siiiiultaiioously  iiivjulcd  iimst  always  retain  an  ajjprc- 
ciaMc  iiKiriality,  and  diverting  the  nrinc  from  the  bladder  into  the 
reetiun  can  never  be  aeeepted  ex(*(;pt  as  a  makeshift  to  avoid  greater 
evils. 

Peters's Operation/ — This  modification  of  Maydl's  proeedurc  con- 
sists in  (iisst'ct  iiig  out  each  ni'eter  se])arately  with  its  surrounding  Int 
of  trigone,  and  implanting  each  in  a  separate  hole  ])uncture(l  in  the  an- 
terior rectal  wall  innuediately  behind  the  wound  made  by  freeing  the 
ni-eters,  the  whole  ojieration  being  extraperitoneal.  Tlu;  nreter  ends 
hang  free  in  the  rectnm.  The  nreter  catlieters  are  immecliately  with- 
drawn and  the  sphincter  stretched  to  ])revent  back  pressure. 

URETERECTOMY 

T'reterectomy  has  been  repeatedly  performed  for  tuberculosis,  less 
often  for  neoplasm,  stone,  and  strictnre.  In  these  last  conditions  ure- 
terectomy is  only  indicated  when  it  is  deemed  inadvisable  or  impossible 
to  preserve  the  kidney.  Indeed,  the  operation  commonly  passes  by  tlie 
name  of  nephro-nreterectomy,  for,  exclnding  the  cases  of  resection  al- 
ready alluded  to,  excision  of  the  nreter  implies  a  previous  or  a  sinnd- 
taneous  nephrectomy. 

With  the  patient  lying  upon  his  side  the  oblique  hnnbo-ilio-ingninal 
incision  is  made  (p.  835)  and  carried  down  as  far  as  need  be,  even  to 
the  external  abdominal  ring.  When  the  peritoneum  is  reached  it  is 
carefully  elevated  and  the  ureter  sought  for.  If  the  operation  is  being 
])erformed  with  nephrectomy  the  ureter  is  usually  readily  traced  down; 
but  if  the  ureterectomy  is  secondary  it  is  preferable  to  disregard  the 
fistula  and  to  search  for  the  duct  where  it  crosses  the  brim  of  the  pelvis. 
The  peritoneum  is  carefully  elevated  until  the  finger  feels  and  rec(\g- 
nizcs  by  their  pulsations  the  internal  and  external  iliac;  arteries.  Op- 
])()site  the  junction  of  these,  closely  confined  to  the  jxndtonenm  by  its 
fibrous  sheath,  the  ureter  will  be  found.  The  sheath  is  nicked,  an 
aneurysm  needle  passed  under  the  ureter,  and  after  that  the  dissection 
is  easy  unless  there  are  adhesions,  in  which  case  great  care  must  be 
exercised  not  to  tear  the  peritoneum.  The  nreter  nuiy  be  followed 
down  into  the  pelvis  to  its  vesical  orifice,  wheix?  it  is  to  ho  divided 
between  ligatures.  The  external  wound  is  then  sutured  in  layers 
after  such  irrigation  and  with  such  drainage?  as  the  surgeon  deems 
advisable. 

Several  surgeons  have  em])loyed  the  combined  abdominal  (extra- 
peritoneal) and  vaginal  method  (kn'ised  by  Kelly,  but  it  has  not  proved 
as  satisfactorv  as  the  method  described  above. 


Brit.  Med.  Jour.,  I'.tUl,  June  22, 
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Tlie  (.'xcision  of  that  part  of  the  bhiddor  wall  adjoining  the  mouth  uf 
the  nreter  is  diHieylt  and  iimiecessarj  except  in  those  rare  cases  of  ure- 
teral neoplasm  which  extend  into  the  bladder.  The  operation  is  best 
performed  by  extraperitoneal  abdominal  section  combined  with  snpra- 
])ubic  evstotomy,  the  wound  in  the  bladder  being  sutured  according  to 
the  usual  method. 


CIIAPTEK    LXXXIII 
AXATOMY    OF    THE    BLADDEK— SUPRAPUBIC    OPERATIONS 

ANATOMY 

The  l)lad(ler  is  a  muscular  sac  lying,  in  the  male,  between  tlic  rec- 
tum aud  the  pubes  when  empty,  and  distending,  when  full,  into  an  oval 
bag  occupying  more  or  less  of  the  hypogastrium  (Fig.  25).  Its  posi- 
tion is  fixed  below  by  the  urethra,  by  the  pelvic  fascia,  which,  after 
lining  the  cavity  of  the  true  pelvis,  is  reflected  upward  and  lost  on  the 
bladder  and  rectum  (as  pubo-prostatic  and  inferior  vesical  ligaments), 
and  by  the  recto-vesical  fascia,  which  binds  the  prostate  and  the  neck  of 
the  bladder  to  the  rectum.  The  muscular  tissue  of  the  organ  is  covered 
on  the  outside  hy-  peritoneum,  on  the  inside  by  mucous  membrane. 
Above  and  on  the  sides  the  peritoneum  covers  the  bladder,  but  is  at- 
tached loosely,  especially  at  the  base,  so  as  to  offer  no  obstacle  to  any 
change  in  sluipe  or  position  of  the  viscus. 

A  knowledge  of  the  peritoneal  reflections  uj)on  the  bladder  is  essen- 
tialto  a  correct  understanding  of  the  operations  of  epicystotomy  and 
suprapubic  aspiration.  When  the  bladder  is  enijity  it  lies  contracted 
behind  the  pubes;  the  peritoneum  leaves  the  abdominal  walls  at  the 
symphysis,  and  passes  at  once  to  the  bladder,  over  which  it  is  spread, 
and  thence  reflected  upon  the  rectum  from  the  base  of  the  ])ladder,  so 
that,  when  the  latter  is  absolutely  or  even  partially  empty  no  trocar  or 
aspirating  needle  may  reach  it  from  tlie  anterior  abdominal  wall  with- 
out traversing  the  i^eritoneal  cavity. 

Very  different,  however,  is  tlie  condition  of  the  viscus  when  dis- 
tended. Then,  as  its  cavity  fills  up,  tlie  peritoneum  is  carried  with  it. 
In  this  way  the  distended  bladder  carries  up  the  peritoneum  in  front, 
so  that  in  extreme  retention  a  distance  of  2  to  5  cm.,  or  even  more,  above 
the  symphysis  becomes  bare  of  j)eritoneum.  Hence  the  election  of  the 
region  innnediately  above  the  pul)es  for  aspiration  and  the  necessity 
of  filling  the  bladder  before  attempting  suprapubic  cystotomy.  The  re- 
lation of  the  peritoneum  to  the  bladder  also  varies  behind.  When  the 
viscus  is  distended  the  ])critoneum  barely  reaches  the  l)lind  ends  of 
the  seminal  vesicles;  when  empty  it  descends  between  them  almost  to 
the  prostate, 
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The- shape  of  tlio  bhuldei-  varies  willi  i\^e.  The  bladder  of  an  infant 
is  ovoidal  in  shape,  with  its  long  axis  running  downward  and  a  little 
forward,  and  its  apex  at  the  nrethral  orifice.  It  lies,  when  full,  almost 
entirely  out  of  the  pelvis.  As  age  advances  the  bladder  sinks  into  the 
pelvis,  assumes  an  almost  spherical  shape  when  filled  and  possesses  a 
flattened  floor  in  the  region  of  the  trigone.  Later  still  the  has  fund 
appears  with  its  attendant  ills. 

The  muscle  of  the  bladder  is  composed  of  three  coats — external,  mid- 
dle, and  internal.  The  external  or  longitudinal  coat  consists  of  numer- 
ous fibers  running  from  the  prostate  up  over  the  fundus,  where  they  are 
met  by  a  similar  set  of  fibers  from  the  anterior  surface.  On  the  place 
of  meeting  there  is  often  a  swirl  or  "  cowlick  "  of  muscle  fibers.  Over 
the  sides  of  the  organ  the  longitudinal  layer  is  thin  and  unimportant. 
Its  fibers  are  closely  connected  with  the  prostate  and  the  deep  layer  of 
the  recto-vesical  fascia,  and  intermingle  with  the  deeper  layers  of  the 
bladder  muscle.  The  middle  layer  forms  the  bulk  of  the  vesical  muscle. 
Its  fibers  are  densely  interlaced  and  have  a  generally  circular  character. 
The  internal  layer  of  muscle  consists  of  a  few  scattering  bundles  of 
longitudinal  fibers,  so  irregular  and  inconspicuous  that  some  anatomists 
deny  their  existence. 

The  trigone  of  the  bladder  is  part  of  the  urethra  (p.  39). 

The  mucous  membrane  of  the  bladder  is  of  a  pale  salmon  color,  re- 
markably insensitive  in  health,  covered  by  a  stratified  pavement  epi- 
thelium, and  lying  in  folds  when  the  bladder  is  contracted,  except  over 
the  trigone,  where  it  is  always  smooth.  The  glands  are  not  numerous, 
except  on  the  trigone  and  near  the  neck.  They  are  exceedingly  small, 
and  composed  of  clusters  of  simple  follicles.  The  coats  of  the  bladder 
are  united  by  connective  tissue,  which  is  everywhere  loose,  except  at  the 
trigone. 

The  bladder  is  arbitrarily  described  as  having  four  sides — anterior, 
posterior,  and  two  lateral.  These  four  sides  meet  above  in  the  fundus, 
below  and  in  front  in  the  neck,  which  is  the  urethral  orifice.  The 
trigone  and  surrounding  portions  of  the  posterior  Avail  are  spoken  of  as 
the  floor.  The  ureters  pierce  the  floor  of  the  bladder  obliquely  and  open 
at  the  angles  of  the  trigone. 

The  arteries  of  the  bladder  are  the  superior,  middle,  and  inferior 
vesical.  They  anastomose  freely.  The  veins  are  numerous  and  \io  in 
three  planes — the  subserous,  the  intermuscular,  and  the  submucous. 
They  anastomose  freely  with  one  another  and  with  the  prostatic  plexus, 
and  the  plexus  of  Santorini  above  the  neck  of  the  l>ladder.  They  eui])ty 
into  the  hypogastric  veins.  The  lympliailcs  of  I  he  bladder  wall  were 
overlooked  by  the  older  anatouiists,  but  their  existcucc  has  been  rejieat- 
edly  verified  of  late  years.  'I'hey  run  ehic^fly  beuealli  ihe  umcous  uieui- 
bi'aue  aud  euiply   into  several   small  groujis  of  glautls  lying  about    the 
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IiIikMci-  il-^clf  iiiid  tliciicc  into  iIh'  iliiic  i;i;m(ls  aloiiiz;  tlic  intcnial  and 
coiiiiiioii  iliac  vessels.  I'liese  iliac  i;iaii(ls  are  coiimioiilv  infected  by  vesi- 
cal neoplasms.  The  lund)ar  g'lands  arc  less  fn'(|nently  involved,  the 
iiiiiuinal  inlands  veiy  rarely  (Pasteau  ^). 

The  fetal  bladder  is  connected  with  the  allantois  by  the  uracJius,  and 
this  canal,  closinrr  at  the  time  of  birth,  persists  as  a  fibrons,  subjieri- 
toneal  cord  connecting'  th(>  fnndns  of  the  bladder  with  the  nnd)ilicns. 
This  canal  wry  exceptionally  remains  patent  thronghont  the  wdiole  or  a 
part  of  its  l(Migth. 


SUPRAPUBIC  OPERATIONS  UPON  THE  BLADDER 

The  following  are  the  types  of  operations  jjerfornied  upon  the  blad- 
der by  the  snprapnbic  route: 

Puncture  of  the  bladder. 
As]:)iration  of  the  bladder. 
Median  snprapnbic  section. 
Transverse  suprapubic  section. 

Suprapubic  section  with  resection  of  the  pnbes,  or  symphyse- 
otomy. 
Suprapubic  lithotomy. 
Intra ])eritoneal  cystotomy. 
Suprapubic  section  for  tumor. 

Removal  of  pednnculated  growths. 

Partial  cystectomy. 

Uretero-cystoneostomy. 

Complete  cystectomy. 
Suprapubic  cystostoniy. 
Excision  of  vesical  div^erticula'. 
Curettage  of  the  bladder. 
Suprapubic  prostatectomy. 

PUNCTUKE    OF    THE    BlADDER 

In  preantiseptic  days  puncture  of  the  distended  bladder  gave  snch 
bad  results  that  it  was  abandoned  in  favor  of  aspiration.  i*unctnre  of 
the  bladder  may,  however,  be  safely  employed  if  a  few  sim})le  i)recau- 
tions  are  attended  to.  The  advantage  of  the  operation  is  that  it  may  be 
done  very  ra])idly  under  local  anesthesia.  It  is  rcvpiired  only  when 
the  bladder  is  distended  with  urine. 


•  "Etat  (lu  systeme  lymphaticjue  dans  Ics  inalailios  de  la  vessie  et  de  la  prostate," 
Paris,  ISUS,  p.  48. 
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Special  Instruments  Required — Trocar  and  cannula  of  such  size  that 
a  15  French  soft-rubber  catheter  will  pass  snugly  through  the  cannula. 
Tiie  catheter  should  have  two  eyes  and  should  be  of  soft  rubl)cr.     . 

Technic. — The  hypogastriuni  is  shaved  and  prepared  as  for  a  major 
operation.  Before  beginning  the  operation,  the  surgeon  assures  himself 
bv  percussion  that  the  bladder  underlies  the  abdominal  wall,  and  that 
no  intestines  intervene.  The  skin  is  then  infiltrated  in  the  median  line 
for  a  distance  of  2  cm.,  beginning  1  cm.  above  the  pubes.  The  infil- 
trated skin  is  incised  and  drawn  apart  by  two  artery  clamps.  The  sub- 
cutaneous tissue  and  the  fascia  of  the  linea  alba  are  then  incised.  This 
may  usually  be  done  without  any  further  infiltration.  The  trocar  and 
cannula  are  then  introduced  through  the  incision  and  plunged  into  the 
bladder,  the  trocar  withdrawn  and  the  urine  permitted  to  flow  out,  the 
cannula  being  depressed  a  little  as  the  bladder  empties  itself.  The  soft- 
rubber  catheter  is  then  introduced  through  the  cannula  into  the  bladder 
and  the  cannula  withdrawn.  The  catheter  should  project  at  least  3  cm. 
into  the  cavity  of  the  bladder.  It  is  then  caught  to  the  muscles  or  the 
skin  by  means  of  a  suture,  a  cigarette  drain  introduced  alongside  it  down 
to  the  bladder  wall,  and  the  skin  partially  sutured. 

After-treatment — The  cigarette  drain  is  withdra^^^l  in  forty-eight 
hours,  the  wound  protected  by  antiseptic  dressings  until  it  heals,  the 
bladder  irrigated  through  the  catheter  every  day,  and  the  catheter  at- 
tached to  an  appropriate  receptacle  to  catch  the  urine.  The  patient 
need  not  be  confined  to  l)ed  after  operation. 

Postoperative  Complications — The  one  danger  is  infection  of  the  cel- 
lular tissue  between  the  bladder  and  the  abdominal  wall.  If  this  occurs, 
the  wound  must  be  enlarged  and  the  infected  space  drained. 

AspiRxVTiox  or  THE  Bladder 

The  hypogastriuni  is  prepared  antiseptically  and  the  bladder  per- 
cussed as  for  puncture.  An  aspirating  needle  4  cm.  long  should  be  used. 
This  is  plunged  directW  into  the  bladder  at  a  point  about  1  cm.  above 
the  pubes.  The  urine  is  aspirated  and  suction  continued  as  the  needle 
is  withdrawn. 

The  danger  of  infection  along  the  track  of  the  needle  is  slight;  if  it 
occurs,  it  calls  for  incision  and  drainage. 

SuPKAPUBic  Cystoto:my 

Special  Instruments  Required — ]]esides  the  ordiuary  scalpels,  iov- 
ceps,  clamps,  cl  cclera,  a  strand  of  heavy  silk  shouhl  be  at  hand,  long 
enough  to  make  two  loops  for  suspension  of  the  bladder  wall.  No 
special  retractors  are  absolutely  necessary,  and  the  mechanical  rctrac- 
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tors  are  ii<>t   lienerally  eiii|iliiyc(|.      Walker's  siiprapiihic;  retractors  are 
servicealile  and  may  l)e  eiiijiloyed  instead  of  the  silk  li<^atnres. 

Preparation  of  the  Patient — The  ])uhes  and  ii'enitals  ai'e  shaveil  and 
prepared  as  for  a  major  oi)eration.  A  soap  iMudtiee  shonld  not  be  k^ft 
on  the  serotnm  more  than  three  hours.  If  a  catheter  can  be  introduced 
into  Ihe  bhnhler,  this  ori>an  shouhl  be  washed  witli  1:  10,000  nitrate-of- 
silver  solution  once  a  (hiy  for  several  days  before,  the  operation,  if  there 
is  infection  and  if  the  enier<»ency  permits.  The  ])atient  shouhl  be  })ut 
ui)on  a  table  that  will  permit  of  the  Trendelenburg-  position,  but  the 
oiieration  is  begun  with  the  patient  lying  flat. 

Distention  of  the  Bladder — The  bhuhler  is  distended  either  with 
boric-acid  solution  or  air.  The  latter  is  preferable,  both  because  it  lifts 
the  bladder  into  the  wound  ami  because  it  does  not  soil  the  held  when 
the  bladder  is  opened.  Jt  is  introduced  through  a  catheter  in  the  ure- 
thra, either  by  a  ])iston  syringe  or  by  the  bulb  of  a  Pacpielin  cautery. 
The  bladder  is  only  moderately  distended  before  the  incision  is  made. 

The  Incision — An  incision  is  made  in  the  linea  alba  at  least  G  cm. 
in  length,  Ijeginidng  1  cm.  above  the  pubes. 

After  getting  fairly  through  the  muscles,  a  thin  fascia  is  observed 
witli  yellow  fat  beneath  it.  This  fascia  is  divided  transversely,  then  the 
]iulp  of  the  finger  is  placed  between  the  yellow  layer  of  fat  and  the  sym- 
physis, and  the  fat  is  rolled  u])ward  toward  the  upper  angle  of  the  in- 
cision. This  layer  of  yellow  fat  contains  the  i)eritoneum,  which  is  not 
seen  unless  adherent,  in  whicli  case  it  may  be  torn  into. 

Tearing  the  peritoneum  is  not  an  important  accident.  The  wound 
is  quickly  sutured  with  fine  catgut  and  kept  out  of  the  way  in  the  upper 
angle  of  the  incision  during  the  remainder  of  the  ojieration. 

The  bladder  is  now  pum])ed  full  of  air  until  it  hlls  the  bottom  of  the 
wound,  a  tense  globe  covered  with  distended  veins.  With  short-curved 
needles  in  a  holder,  a  portion  of  the  bladder  is  taken  up  in  a  broad  loop 
on  each  side,  the  silk  knotted  in  long  loops,  and  these  are  used  as  re- 
tractors. Even  though  the  veins  be  large  they  may  be  disregarded  and 
the  bladder  boldly  cut  into  between  the  ligature  loops. 

Incision  of  the  Bladder. — A  shari)-]iointed  bistoury  is  plunged  di- 
rectly down  into  the  cavity  of  the  bladder  in  tlie  median  line  at  the  lower 
angle  of  the  wound,  and  drawn  rapidly  upward  and  outward,  incising 
the  bladder  wall  sufficiently  to  a<lniit  the  hnger,  or  to  a  greater  extent 
if  that  is  required.  The  ])atient  is  then  elevated  into  the  Trendelenburg 
position,  the  bladder  wound  ])u]led  open  by  tlie  sutures,  clamps,  or 
s]iecial  I'ctractors,  and  the  interior  of  the  bhuhler  ])alpa1ed  or  insi)ected. 
inspection  is  facilitated  by  the  use  of  a  head  mirror  or  the  eli'ctric  head 
lamp. 

After  wiiatever  intravesical  operation  is  required  has  been  per- 
formed, the  bladder  is  sutured. 
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Suture  of  the  Bladder  without  Drainage.— If  the  bladder  is  uninfected, 
it  niav  be  sutured  without  drainage,  and,  even  if  infected,  careful  sutur- 
iiiii-  luav  succeed  in  closing  its  cavity.  No  suture  should  be  employed 
for  tlie  mucous  membrane.  The  Avail  of  the  organ  may  be  best  closed 
by  introducing  mattress  sutures  of  10-day  chromic  gut  through  the 
whole  muscular  coat  Jown  to  the  mucous  membrane,  and  protecting 
these  by  one  or  two  rows  of  Lembert  sutures.  The  line  of  sutures 
should  then  be  tested  by  filling  the  bladder  through  the  urethral 
catheter. 

The  bladder  is  then  anchored  to  the  recti  muscles  by  a  suture  at  each 
side  of  the  incision.     This  eliminates  dead  spaces. 

In  closing  the  abdominal  wound,  it  is  safer  to  leave  a  cigarette 
drain  running  down  to  the  bladder,  not  only  because  of  possible 
leakage  after  the  operation,  but  because  the  wound  may  have  been 
infected  by  the  contents  of  the  bladder  during  the  operation.  If  the 
patient's  urethra  is  tolerant,  it  is  preferable  to  leave  an  indwelling 
catheter  in  place  for  at  least  three  days,  though  this  is  often  safely 
dispensed  with. 

Suture  of  the  Bladder  with  Drainage — If  the  bladder  is  infected,  it  is 
always  safer  to  leave  a  suprajmbic  drain  running  into  its  cavity.  If  no 
intravesical  hemorrhage  is  anticipated    (as   in  suprapubic  lithotomy), 

the  drainage  need  on- 
ly consist  of  two  soft- 
rubber  catheters.  I 
prefer  those  devised 
by  Tilden  Brown, 
having  a  right  angle, 
so  that  the  catheters 
lie  along  the  abdom- 
inal Avail  Avithout  kink- 
ing. They  should  be 
held  in  place  by  su- 
tures. If  considerable 
intravesical  hemor- 
rhage is  anticipated 
(as  in  prostatec- 
tomy), a  very  large 
drainage-tube  should  be  employed.  The  Freyer  tube,  Avhose  lumen  is 
large  enough  to  admit  the  little  finger,  is  the  best.  A  soft-rubber  cathe- 
ter should  be  run  alongside  it  for  continuous  irrigation.  The  bladder 
Avound  is  sutured  around  this  tul)e  in  the  iiiannev  already  described 
(Fig.  170). 

After-treatment. — (Continuous  irrigation  is  kv])\  uji  for  several  hours 
after  all  bleeding  has  ceased.  The  tube  is  left  in  [.lace  al  least  unlil  tlir 
fourth  or  fifth  dav.     On  removal  of  the  sujirainibic  tube,  it  is  better  to 


Fig.  170. 


-Inversion  of  Bladder  Wall  about  Tube. 
(Gibson's  method.) 
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iiisci't  nil  iuilwclliuii'  catlictcr  iiilu  the  iircllini,  wlicrchy  tlio  urine  is 
di'uwn  ott"  until  the  .suj)ra|)ul)ie  fistula  shall  Ik;  scaled,  it"  this  cannot  ho 
done,  urine  Hows  from  the  fistula  for  a  few  hours,  if  the  tube  has  been 
a  small  one,  and  for  several  days  if  the  Freyer  tube  has  been  used.  As 
the  su[)ra|)ul)ic  fistula  bci>,ins  to  close,  this  flow  becomes  intermittent 
and  the  jtatient  urinates  in  greater  and  greater  quantities,  until,  at  the 
end  of  several  days  more,  the  wound  has  healed.  The  suiirajmbic  fistula 
may  remain  open  as  long  as  several  weeks. 

Postoperative  Complications — If  the  patient's  condition  is  liad  at  the 
time  of  o])ei'ati<in,  or  if  the  su])ra])ubic  drainage  works  badly,  so  that 
there  is  leakage  alongside  the  tube,  the  ])revesical  fat  is  likely  to  become 
infecled  and  to  slough  away.  This  conn)lication  very  much  prolongs 
the  healing  of  the  wound;  it  shoidd  be  irrigated  frcMiuently  and  the 
sloughs  cut  away  as  rapidly  as  possible. 

Permanent  fistula  is  unlikely  to  result  after  su^jrajiubic  section  if 
there  is  no  ol)struction  to  the  outflow  of  the  urine  through  the  urethra; 
but  if  such  an  obstruction  exists  it  nnist  be  removed  before  the  fistula 
will  heal.  If  the  ]iatient  is  in  poor  physical  condition,  the  fistula  may 
break  open  several  times  before  it  finally  heals.  Its  ultinuite  healing  is 
hastened  hx  keeping  a  tube  in  the  outer  portion  of  the  wound,  in  order 
to  make  the  bottom  heal  first,  enlarging  the  Avound  for  this  purpose,  if 
necessary;  or,  if  the  fistula  has  come  down  to  a  pin  point,  it  may  be 
cauterized  with  silver  nitrate  or  by  injections  of  alcohol  or  two  or  three 
drojjs  of  ethereal  peroxid  of  hydrogen.  This  substance  should  be  used 
with  great  care  lest  any  of  it  get  into  the  l)lad(ler  and  cauterize  its 
mucDUs  meml)rane. 

Transverse   Suprapubic   Cystotomy 

Incision. — The  skin  and  the  fascia  over  the  rectus  muscles  are  di- 
vided by  a  crescentic  incision,  the  concave  of  which  reaches  to  within  2 
cm.  of  the  border  of  the  pubes,  and  the  ends  of  which  turn  u]nvard  and 
extend  to  the  edges  of  the  rectus  muscles.  A  transverse  incision  is  then 
made  through  the  me<Iian  half  of  the  two  recti,  but  before  dividing  their 
outer  ])ortions  they  are  caught  Ijy  stout  silk  sutures.  The  remainder 
fd"  the  recti  are  then  divided  and  the  patient  ])ut  into  the  Trendelen- 
burg j)osition.  The  fascia  and  fat  overlying  the  bladder  are  then  pushed 
upward  and  the  bladder  ex])osed,  and  this  organ  incised  transversely  to 
the  desired  extent.  The  edges  of  the  bladder  incision  are  aflixed  to  the 
skin  by  sutures,  or  held  up  l)y  clanijis  oi-  retractors. 

The  Suture. — After  the  operation  has  been  com])leted,  the  patient  is 
let  down  from  the  Trendelenburg  position,  and  the  bladder  sutured  with 
or  without  drainage  in  the  manner  already  described.  The  upper  sec- 
tion of  the  recti  is  then  pulled  down  by  the  suture  loops  that  w"ere  ]ilaced 
at  the  beginning  of  the  operation,  and  the  muscles,  with  their  anterior 
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layer  of   fascia,    iinik'd    by   mattress   suture,    aflcr    wliicli    the   skiu    is 
sutured. 

Resection   ok  tiik  I^ubes  and  Sy.mi'iiyseoto.my 

Albarran  ^  describes  three  methods  of  resecting  the  piilies  and  one  of 
symphyseotomy.  These  procedures  are  emphjyed  for  the  purpose  of 
total  excision  of  the  bladder,  but  this  operation,  if  it  is  feasible  at  all, 
can  be  done  without  dividing  the  bones. 


Suprapubic  Lithotomy 

The  removal  of  stones  through  the  suprapubic  incision  is  accom- 
plished by  means  of  the  lithotomy 
forceps  (Fig.  171),  which  may  be 
introduced  under  the  guidance  of  the 
finger.  The  median  incision  is  em- 
ployed and  the  bladder  is  opened 
oidy  far  enough  to  admit  the  finger 


/<>' 


.1  B 

Fic.    171. — A.  Lithotomy  Forceps.      B.  Scoop. 


'M^decine  Op^ratoire  des  Voies  Urinaires,"  Paris,  1909,  p.  594. 
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and  the  iii-l  i-iiiiiclil.  Al'lcl-  ;ill  sloiics  liii\c  Ix'cii  i'('iii<ivc<I,  tlic  l)l;i(l(!('r 
is  vt'i-y  cjircl'iillv  |):il|i;itc<l  (<>v  (li\ci'l  iciihr  wliicli  iiiiglil  rdiilaiii  small 
ouucretioiis. 

iNTRArKRITOXEAL    CYSTOTOMY    (  IIaRRINGTOn's    OPERATION ) 

The  Incision — The  incision  is  quite  the  same  as  tliat  for  extraperi- 
toneal median  suprajjiibic  cystotomy,  excejjt  that  tlie  incision  of  the  ab- 
dominal wall  sh(»nl(l  be  extended  to  reach  tlie  nnd)iliciis,  and  the  peri- 
toneum should  be  opened  in  the  median  line  as  in  abdouiinal  section. 
A\'ith  the  ])atient  in  the  Trendelenburg  position,  the  ])erit()neal  incision 
is  carried  down  lo  the  reflection  over  the  bladder,  and  that  organ,  dis- 
tended with  air,  is  then  incised  in  the  median  line. 

Suture  of  the  Wound. — The  bladder  wound  is  closed  with  mattress 
sutures  of  chromic  gut  and  protected  by  an  additional  line  of  Lambert 
sutures,  including  the  peritoneum  and  the  superficial  layers  of  muscle. 
Although,  according  to  Harrington  (who  was  the  first  to  employ  this 
o])eration  intentionally)  and  Mayo,  it  is  unnecessary  to  drain  by  supra- 
])ubic  tube,  it  is  so  impossible  to  be  absolutely  sure  in  all  cases  that  no 
leakage  will  occur,  that  suprapubic  extraperitoneal  drainage  for  four  or 
five  days  is  surely  a  safeguard,  and,  if  small  tubes  are  used,  need  not 
prolong  nor  interfere  with  the  convalescence.  The  line  of  suture  should, 
of  course,  be  tested  very  carefully  by  inflation  of  the  bladder,  and  if  the 
suprapubic  tube  is  not  used  an  indwelling  catheter  should  be  employed. 

Suprapubic  Section  for  Tu:mor 

The  operations  required  for  the  removal  of  tumor  of  the  bladder, 
apart  from  the  intravesical  operations  (p.  00(J),  depend  upon  the  nature 
of  the  tumor.     We  shall,  accordingly,  describe: 
Removal  of  j^ediculated  growths, 
liemoval  of  sessile  gi*owths  of  the  anterior  or  lateral  walls  of 

tlie  l)ladder  (})artial  cystectomy). 
Removal  of  sessile  growths  invMl\in<i-  the  trigone  or  the  ui'cler 

( uretero-cy  stoneostomy  ) . 
Removal  of  the  wh(»le  1)1  adder  (total  cystectomy). 
Removal  of  Pediculated  Growths.— Special  Instruments  Re- 
quired.—  It  is  convenient  to  have  a  pair  of  Guyon  tumor  forceps  with 
wliich  to  grasp  the  tumor,  and  it  is  sometimes  necessary  to  have  very 
sharply  curved  needles  for  suturing  the  mucous  memi)rane  at  the  bottom 
of  the  deep  cavity.     The  Paquclin  cautery  should  also  be  at  hand. 

The  Incision — If  the  growth  is  situated  away  from  the  bladder 
neck,  it  may  be  reached  l)y  the  or<linarv  me(lian  incision;  if  near  the 
bladder  neck,  the  transverse  incision  may  be  required,  or  the  median  in- 
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cision  in;iv  ho  soiiiowliiit  cnlariiod  by  nickiiiii'  tlu^  liordor  of  tlic  rcctriS 
iiuiselo  nt  the  lower  (".id  of  I  he  incision. 

Suture  of  the  Bladder  to  the  Skin. — In  order  to  prevent  inoenlation 
of  the  wound  with  fragments  detached  from  the  tumor  the  blad- 
der wound  should  be  sutured  to  the  skin  before  the  tumor  is  even 
touched. 

Examination  of  the  Bladder — Although  bladder  tumors  can  be  much 
better  sccu  liy  the  cystoseope  than  by  the  eye,  after  the  bladder  has  been 
o]xmed  it  is,  nevertheless,  essential  to  search  the  bladder  cavity  carefully 
on  the  chance  of  finding  some  tumor  that  has  been  overlooked  by  the 
cystosco]ie. 

Removal  of  the  Tumor — The  pedicle  of  the  tumor  is  seized  with  the 
Guyon  clamp  as  far  as  possible  from  the  tumor  itself  and  drawn  upward 
into  the  wound.  As  it  is  drawn  forcibly  upward,  the  pedicle  is  trans- 
fixed at  a  distance  of  1  cm.  to  2  cm.  from  the  clamp  with  catgut  sutures, 
at  intervals  of  about  ^  cm.  Tlie  tumor  is  then  excised  with  the  mucous 
membrane  for  1  cm.  around  the  base  of  the  pedicle.  The  sutures  that 
had  been  previously  placed  are  then  tied,  and,  if  any  hemorrhage  per- 
sists, are  reenforced  by  further  sntures.  After  removal  of  all  tumors 
the  bladder  is  once  again  carefully  inspected  before  being  closed. 

Operative  Complications. — If  the  tumor  is  large  and  bleeds  freely,  it 
should  first  be  curetted  away  wdth  the  finger  and  its  base  then  seized 
with  the  clamp,  as  soon  as  this  can  be  seen.  If  the  neoplasm  tears  away 
when  grasped  with  the  clamp,  its  base  may  again  be  caught,  or,  if  this 
is  impossible,  the  point  of  implantation  should  be  thoroughly  cauterized 
with  the  Paquelin  cautery.  If  the  tuuior  involves  the  edge  of  the  ure- 
teral orifice  it  may,  nevertheless,  be  cut  away ;  but  in  placiug  tlu^  sutures 
one  shoidd  lie  careful  not  to  compress  the  ureter. 

Partial  Cystectomy. — In  order  to  remove  tumors  that  are  sessile, 
or  that  infiltrate  the  bladder  wall,  it  is  necessary  to  excise  with  them  the 
whole  thickness  of  the  underlying  bladder  wall  and  the  surrounding 
tissues  for  at  least  2  cm.  on  every  side  of  the  growth.  Partial  cystec- 
tomy can  always  be  dcme  from  without  inward  if  the  tumor  is  situated 
on  the  side  or  apex  of  the  bladder.  If  npon  the  trigone,  it  must  be  per- 
formed from  within  outward.  If,  from  the  preliminary  cystoscopy,  it 
is  inferred  that  more  than  one  third  of  tlie  bladder  will  have  to  be  re- 
moved, or  that  there  is  infiltration  of  the  whole  trigone  or  even  of  the 
greater  part  of  it,  it  is  ]irobably  better  either  to  attempt  no  excision  at  all 
or  to  attempt  total  cystectomy. 

Resection  from  Without  Inward — A  large  incision  will  be  required, 
but,  inasmuch  as  there  may  be  some  ditficulty  iu  accurately  a])i)roxiuuit- 
ing  the  bladder  incision,  it  is  preferable  to  make  this  (>xtra])eritoneal, 
if  the  peritoneum  can  possibly  be  stri])])e(l  back  far  enough  from  the 
walls  of  the  bladder.     Otherwise,  one  o])erates   intraperitoneally  per- 
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force,  "^riic  hlnildcr  is  first  opened  in  the  niedinii  line.  '\\u-  tinnoi*  is 
then  located  hx  jKilpation  and  inspection,  and  is  i-enioved  en  ma.sse  Avith 
the  snrrouudiiiii;  bUnhU'i-  wall  for  2  cm.  away  from  its  base.  The  blad- 
der wall  is  closed  as  usnal  by  mattress  and  Lend)ert  sutures.  If  the 
tninoi-  is  low  down  near  the  ureter,  this  duct  should  tx^  ideutitied  aud 
isolatecl  before  the  excision  is  ])erfoi-med,  lest  the  ureter  be  accidentally 
di\ide(l. 

Excision  from  Within  Outward — The  incision  is  becnn,  if  ])ossil)le,  at 
its  deepest  anulc  and  carried  sfraii>ht  throu,i>h  the  ])ladder  wall  to  the 
fatty  tissue  beneath.  As  the  an*>le  of  the  bladder  is  loosened  it  is 
grasped  by  volsella  and  ])ulled  ui)ward  in  such  a  way  as  to  i)ull  upon  the 
vessels  to  diminish  hemori-haiie,  and  also  to  briuii;  the  wound  closer  into 
view  and  to  make  the  rennnnino-  incision  easier.  After  the  tumor,  with 
its  surrounding  bladder  wall,  has  been  excised,  great  care  must  be  taken 
to  place  sutures  through  and  through,  including  the  muscle  wall  and 
the  mucous  nunnbranc.  Inasmneh  as  these  have  to  be  knotted  inside  the 
bladder,  tbey  sliould  be  of  plain  catgut. 

Hemorrhage  during-  the  Operation. — Apart  from  the  great  difficulties 
in  actually  removing  the  tumor,  the  great  complication  of  this  operation 
is  hemorrhage.  Hemorrhage  of  the  bladder  wall  itself  is  c(mtrolled  by 
suture;  hemorrhage  of  the  vesical  plexus  of  veins  may  recpiire  gauze 
j)aeking  to  be  left  in  place  for  forty-eight  hours  after  the  operation. 

Resection  the  of  Bladder  with  Uretero-cystoneostomy.— 
The  bladder  is  opened  in  the  usual  manner  and  its  interior  inspected. 
If  the  tumor  is  found  invading  the  ureter  orifice  and  extending  upward 
well  on  to  the  side  of  the  bladder,  it  is  removed  from  without  inward. 
If  it  is  confined  to  the  region  of  the  ureter  orifice,  it  is  removed  from 
within  outward. 

Preliminary  Ureteral  Catheterism. — The  subsequent  steps  of  the  opera- 
tion are  nuudi  facilitated  if  a  catheter  is  now  placed  in  the  ureter  and 
retained  therein  until  that  canal  is  divided. 

Removal  from  Without  Inward. — After  ])lacing  the  ureter  catheter, 
the  lateral  bladder  wall  is  seized  witli  the  fingers  or  with  forcejis,  and 
the  peritoneum  stripped  away  from  it  until  the  ureter  is  reached.  A 
strand  of  catgut  is  then  passed  around  this  tube  and  tied  close  to  the 
bladder  wall,  the  ureter  catheter  being  withdrawn.  Next,  the  tumor 
and  the  surrounding  bladder  wall  are  excised  and  the  ureter  divided. 
The  bladder  incision  is  then  closed  in  the  usual  manner  and  the  ureter 
implanted  in  the  bladder  wall,  preferably  at  one  side  of  the  incision,  but 
if  necessary  in  the  incision  itself.  The  technic  of  this  implantation  is 
described  elsewhei'e   (]i.   850). 

Total  Cystectomy. — Total  cystectomy  has  given,  in  the  past,  al- 
most 100  per  cent  mcn'tality,  either  from  the  o])eration  itself  or  from 
recurrence.     Albarran  mentions  but  one  survival  of  five  years  (Ilogge), 
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and  one  of  foiirfccii  yo:irs  (  Pawlick).  'I'lic  opcralioii  its(^lf  is  extremely 
tedions  and  diHicull.  It  is  performed  ii]ioii  a  patient  whose  vitality  has 
hcen  greatly  rednced  hy  the  malignant  neoplasm,  and  ecmvalescence  from 
the  operation  is  complicated  by  the  difficulties  arising  from  the  dis- 
posal of  the  nreters.  It  has  been  suggested  that  these  be  placed  in  the 
rectum  or  the  intestine,  in  the  vagina  or  the  urethra,  or  in  the  superficial 
wound.  All  of  these  procedures  have  resulted  thoroughly  badly.  The 
only  operation  that  offers  any  hope  is  that  suggested  by  Watson — viz., 
double  simultaneous  preliminary  nephrostomy,  followed,  after  an  in- 
terval of  a  few  days,  by  total  cystectomy.  The  best  teclmic  for  total  cys- 
tectomy is  probably  that  suggested  by  Albarran.  It  consists  of  the 
following  steps : 

In  the  Male — Bilateral  perineal  incision  and  liberation  of  the  pos- 
terior surface  of  the  prostate,  then  of  the  lateral  surface  of  the  prostate, 
followed  by  division  of  the  membranous  urethra  at  the  apex  of  the  pros- 
tate, and  liberation  of  the  anterior  surface  of  the  prostate  with  cauter- 
ization of  the  cut  ends  of  the  urethra  (p.  898).  The  patient,  who  has 
been  in  the  lithotomy  position,  is  then  placed  in  the  Trendelenburg  posi- 
tion for  the  following  steps : 

Transverse  incision  of  the  skin  and  rectus  muscles. 
Separation  of  the  peritoneum  from  the  bladder. 
Division  of  the  pubo-vesical  ligaments  between  two  clamps. 
Division  of  the  ureters  and  of  the  lateral  vascular  connections 

of  the  bladder  lietween  clamps. 
Cauterization  and  ligation  of  the  cut  ends  of  the  ureter. 
Removal  of  the  bladder  and  prostate. 

In  the  Female. — The  perineal  liberation  of  the  bladder  is  replaced  by 
incision  of  the  anterior  vaginal  wall  u\)  to  the  cnl-de-sac,  and  liberation 
laterally  of  the  bladder  from  the  surrounding  tissues.  The  remainder 
of  the  operation  is  performed  as  in  the  male. 

Sui'RAPUBIC    CySTOSTOMY 

Permanent  supra])ubic  drainage  of  th(>  Itladder  is  performed  l)y 
median  suprapubic  cystotomy,  followed  by  suture  of  the  wound  in  the 
bladder  to  the  wound  in  the  skin.  Wassilief  has  suggested  that  a  s])hinc- 
ter  of  some  tone  may  be  obtained  by  separating  the  mucous  nuMubrane 
from  the  muscle  of  the  bhidder  wall,  and,  while  leaving  tlie  muscle  in- 
side the  abdominal  cavity,  drawing  only  the  mucons  uuMidirane  up  to 
the  skin. 

Postoperative  Treatment. — Tlie  drainage-tnbe  is  retained  in  place 
until  the  wound  has  hcalcMl  It  is  then  removed  and  the  ])atient  \)vo- 
tected  by  a  hyj)Ogastric  ui-iual  (Fig.  114)  or  lube  (Fig.  72). 
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Excisiox  <)i<'   N'ksicai.    Divkkticul.k 

The  excision  of  a  vesical  (li\-ei-li("uluiii  is  re(iiiii'e(l  only  when  the  sup- 
])urati()ii  ()eeiirrin|i>-  in  this  cavity  keeps  up  so  sevin-e  a  cystitis  as  seri- 
ously to  impair  the  ])atient's  health.  The  operation  is  a  difficult  one. 
It  consists  in  catchinu'  the.  side  or  the  bottom  of  ihe  diverticulum  with 
a  chimi).  excising  the  mucous  memhranc  of  the  cavity,  and  suturing  the 
muscular  wall  in  order  to  obliterate  the  cavity,  and  covering  the  whole 
with  a  suture  for  the  mucous  membrane  of  fine  catgut.  If  possible,  a 
drain  should  be  carried  down  to  the  point  of  operation  on  the  outside 
of  the  bladder,  and  the  bladder  itself  should,  of  course,  be  drained. 

Curettage  of  the  Bladder 

This  operation  is  only  performed  upon  seriously  inflamed  bladders, 
which  are  often  so  contracted  that  access  to  the  cavity  is  attained  with 
diffieulty.  The  nsual  median  incision  is  made,  and  when  the  bladder 
has  been  .opened  its  mucous  membrane  is  vigorously  curetted  away.  On 
account  of  the  irregularities  of  the  surface,  it  is  very  difficult  to  remove 
all  shreds  of  mucous  membrane,  and  the  remaining  shreds  may  best  be 
gotten  rid  of  by  cauterization. 

Suprapubic  Prostatectomy 

The  technic  for  suprapul)ic  prostatectomy  most  popular  to-day  is 
that  of  Freyer,  a  modification  of  the  procedure  of  Fuller,  which  in  turn 
is  a  modification  of  the  McGill  operation. 

The  ])la(lder  is  opened  by  a  median  incision  and  the  finger  intro- 
duced to  \ni\kv  a  rapid  palpation  of  its  interior.  Stones,  if  present,  arc 
removed,  and  then  the  operator  introduces  one  or  two  fingers  of  his  left 
hand  into  the  rectum  to  make  counter-pressure  upon  the  ]U'ostate;  and, 
upon  the  organ  thus  pressed  U]>  into  the  wound,  he  ])ali)at(>s  with  the 
index  fine'er  of  tlu^  ri<>ht  hand  in  the  bladder.  A  raiiid  survev  having 
satisfied  him  as  to  the  shajx^  of  the  enlargement,  the  ])i'ostatic  capsule  is 
opened  in  the  median  line.  The  easiest  way  to  do  this  is  with  the  ser- 
rated scissors  of  Fuller,  one  blade  l)eing  introduced  into  the  uretln-a,  the 
other  into  the  bladder.  A  deej)  cut  is  thus  nnule  in  the  median  bar  or 
l(»be,  and  the  index  finger  is  innnediately  introduced  into  this.  The 
finger  is  insinuated  into  the  tissues  until  upon  one  side  is  felt  the  lobu- 
lated  tissue  of  the  hypertro])hied  gland,  and  upon  the  other  the  capsule. 
In  this  layer  enucleation  is  rapidly  made  with  the  aid  of  counter-pres- 
sure from  the  rectum. 

Freyer's  technic  consists  in  sweeping  around  the  outside  of  the  whole 
of  the  hypertrophied  portions  of  the  gland,  between  the  gland  tissue  and 
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the  eapsiilr/  tliiis  tcariiio'  away  with  the  liypertroi)liic(l  gland  the  wliole 
of  the  proslatie  nretlira.  The  dissection  is  carried  forward  until  the 
anterior  limit  of  the  enlargement  is  reached ;  then  the  whole  prostate 
and  ])osteri()r  urethra  are  cut  or  torn  away.  Other  operators  do  not 
insist  u]i(in  removing  the  prostatic  urethra,  and  it  is  not  apparent  that 
anvtliing  is  gained  by  this  procedure.  One  does  as  well  by  enucleating 
all  hyj)ertro])hied  portions  of  the  gland,  Avith  the  knowledge  that  in  this 
enucleation  a  great  part  of  the  prostatic  urethra  will  certainly  be  sacri- 
ficed; but  if  the  gland  is  enormously  enlarged,  it  is  better  to  follow 
Frcyer's  t(>chnic  precisely  and  remove  the  whole  affair  en  masse. 

After-treatment. — If  one  has  been  careful  to  keep  in  the  right  layer, 
and  to  remove  only  the  hypertrophied  lobes  without  tearing  into  the 
outer  layers  of  the  capsule  of  the  prostate,  the  hemorrhage,  though  con- 
siderable at  first,  rapidly  abates.  The  large  Freyer  drainage-tube 
should  be  introduced,  with  a  small  catheter  alongside  it,  and  continuous 
irrigation  kept  up  through  this.  If  the  tube  becomes  plugged  with  clots 
it  is  disconnected,  the  clots  are  readily  sucked  out,  and  the  continuous 
irrigation  is  resumed.  ITypodermoclysis  should  be  j^erformed  as  a  rou- 
tine measure  at  least  once  after  the  operation. 

Complications  during  the  Operation. — If  the  fibrous  sheath  of  the  pros- 
tate is  torn  through  during  the  operation,  grave  hemorrhage  and  later 
infection  of  the  ischiorectal  space  are  possible  complications.  To  avoid 
these,  drainage  should  be  provided  by  rapid  i^erineal  section. 

The  patient  is  put  in  the  lithotomy  position,  the  skin  and  superficial 
tissues  incised,  a  finger  introduced  into  the  prostatic  capsule,  or  through 
the  hole  in  this,  from  above,  and  another  introduced  through  the 
jierineal  wound  from  below.  By  blunt  dissection,  keeping  well  for- 
ward toward  the  pubes,  these  fingers  may  be  made  to  meet.  A  perineal 
drainage-tube  is  then  introduced  through  this  incision.  Except  under 
these  circumstances,  there  seems  no  reason  to  apply  perineal  drainage 
to  cases  of  suprapubic  prostatectomy. 

The  only  other  operative  complication  worthy  of  connnent  is  the 
difficidty  that  may  be  experienced  in  enucleating  the  gland.  If  the  hy- 
jiertrophy  is  small  and  the  tissue  fibrous  and  adherent,  it  may  be  impos- 
sible to  enucleate  with  the  finger  without  unduly  lacerating  the  pros- 
tatic capsule.  Under  these  circumstances,  it  is  my  custom  either  to 
excise  a  V-shaped  piece  from  the  prostatic  bar,  or  to  burn  out  that  re- 
gion thoroughly  with  the  actual  cautery.  These  fibrous  prostates  are 
the  ideal  cases  for  operation  by  the  Chetwood  method. 

'  He  originally  insisted  that  he  removed  all  the  gland  tissue;  but  this  was  mistaken 
phraseology. 


CHAPTER    LXXXIV 
MEDIAN   PERINEAL   SECTION 

The  general  types  of  median  perineal  section  are  the  following: 
Median  ixu-ineal  nretlirotoniy — 

For  drainage. 

For  drainage  of  prostatic;  abscess. 

For  drainage  of  periurethral  abscess  and  infiltration. 

For  stricture  (cond)ined  with  internal  uretiirot(jiiiy). 

For  impassable  stricture. 

For  prostatectomy. 

PERINEAL    SECTION    FOR    DRAINAGE 

Position  of  the  Patient — The  patient  is  placed  in  the  so-called  lithot- 
omy position,  upon  his  back,  with  thighs  and  knees  flexed  at  an  acute 
angle  and  held  in  this  position  by  the  Clover's  crutch,  leg  supports,  or 
the  hands  of  two  assistants. 

Field  of  Operation. — The  field  of  operation  to  be  pro])ared  antisep- 
tically  includes  the  pnbes,  the  external  genitals,  the  i)erineum,  and  the 
adjoining  ]i(»rtions  of  the  thighs  and  buttocks.  These  are  ])i-epared  by 
the  usual  routine  of  shaving,  soap  poultice,  and  antiseptic  dressing,  and 
final  scrubbing  up  upon  the  table.  It  is  to  be  remembered  that  the  sen- 
sitive skin  of  the  scrotum  is  greatly  irritated  by  the  soap  poultice,  which 
cannot,  tliereforc,  be  left  in  place  for  more  than  three  hours.  In  scrub- 
lying  the  ])atient  ujKm  the  table,  sjiecial  care  should  be  taken  to  clean 
the  prej)utial  cavity  and  to  cleanse  the  bladder  and  urethra,  if  this  is 
possible,  by  means  of  irrigation  with  nitrate  of  silver  (1:10,000)  or 
permanganate  of  potash  (1:6,000).  It  is  better  to  leave  some  of  the 
fluid  in  the  bladder,  in  order  that  this  antiseptic  nuiy  run  out  from  the 
wound  during  the  operation. 

Instruments  Required — A  grooved  urethral  staff,  a  shar]V])ointed, 
curved  bistoury,  and  a  perineal  tube.  The  perinc^al  lube  uuiy  consist  of 
a  soft-rubber  tube  with  terminal  and  lateral  eyes,  to  tlie  tip  of  which 
is  sewed  the  to])  of  a  soft-rubber  catheter.  The  drainage-tube  should 
be  size  28  or  30  French,  the  catheter   15   or   IC   French.      In   place 
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of  this  apparatus  a  metallic  double-current  tube  with  small  inflow 
and  large  outflow  may  be  employed.  Of  these  there  are  several  vari- 
eties. I  use  the  one  devised  by  Dr.  Hagner  of  Wash- 
ington. 

Instruments  Employed  if  Local  Anesthesia  is  Used 

The  urethra  is  anesthetized  by  the  method  employed 
in  cystoscopy.  In  place  of  the  bistoury  the  surgeon 
requires  a  scalpel,  artery  clamj^s,  grooved  director,  and 
female  catheter,  and  the  hypodermic  syringe,  needle, 
and  solution. 

The  Operation  under  General  Anesthesia. — The  oper- 
ation can  readily  be  done  in  two  minutes,  some- 
times in  one.  Therefore,  the  patient  may  be  placed 
upon  the  table  and  anesthetized  there  by  nitrous  oxid 
and  oxygen  or  by  ethyl  chlorid.  Pure  nitrous  oxid  is 
objectionable  on  account  of  the  spasm  it  sometimes  in- 
duces, which  prevents  the  patient  from  maintaining 
the  urethrotomy  position. 

The  grooved  staff  is  lubricated  and  introduced  well 

Pjq  j-,2 Ferine-  ^^^^^  ^^^  bladder  to  make  sure  that  its  point  has  passed 

AL  Tube  with  the  membranous  urethra.     It  is  then  withdrawn  and 
Terminal    and  j^^i^j  j^^,  ^^^  assistant  iu  such  a  manner  that  its  curve 


Lateral   Eyes. 


projects  forcefully  against  the  perineum. 


The  surgeon  feels  the  staff  with  the  forefinger  of  his  left  hand  and 
plunges  the  bistoury  into  the  skin  of  the  perineum  in  the  median  line 
about  5  cm.  in  front  of  the  anus  and  driving  the  point  of  the  knife 
directly  into  the  groove  of  the  staff  just  where  it  begins  to  curve  away 
from  the  perineum  toward  the  bladder. 

As  soon  as  the  knife  is  felt  to  strike  the  staff  it  is  pushed  inward 
along  this  instrument  for  about  2  cm.  and  then  drawn  outward  and 
backward  in  such  a  manner  as  to  make  an  incision  through  the  urethra, 
the  overlying  tissues,  and  the  skin,  just  large  enough  to  admit  the  sur- 
geon's finger.  As  the  knife  is  withdrawn,  the  finger  is  introduced  in  its 
place  and  feels  the  metal  staff  within.  This  instrument  is  then  care- 
fully withdrawn,  and  as  its  tip  passes  from  under  the  surgeon's  finger, 
he  presses  this  finger  forward  into  the  bulbous  urethra  (according  to 
the  classical  dcscrijition,  tbe  membranous  uretlira  should  be  opened,  but 
this  is  never  done  without  very  careful  preliminary  dissection — and  in- 
cision of  the  bull)  is  entirely  harmless). 

The  tight  ring  of  the  cut-off  nniscle  is  felt,  and  into  this  the  finger 
is  firmly  l)ut  gently  insinuated,  tli('nc(>  into  the  prostatic  urethra  and 
into  tlie  bhuUhn".  Tbese  regions  are  investigated  rapidly  for  whatever 
diseased  condition  is  supjjosed  to  be  ])resent.  Tliis  investigation  may  be 
assisted  by  counter-pressure  from  a  finger  in  the  rectum  or  from  a  hand 
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on  the  hypoj^astriuin.  The  finc;cr  is  then  withdrawn  and  the  perineal 
tnbe  inserted  in  its  phic'e.  The  bhidder  is  irrigated  with  one  or  two 
syringefnls  of  nitrate  of  silver  solntion  (1:  10,000),  in  order  to  clear 
out  any  clots  that  have  been  forced  in,  and  to  iiiinimize  tlic  danger  of 
infection. 

It  will  be  noted  that  tii(>  bladdei"  is  i-eadily  cleared  of  l)lood  nnless 
the  internal  sphincter  has  been  torn,  but  that  a  free  venous  ooz(!  drips 
from  the  perineal  wound.  This  comes  from  the  incised  bulbous  nre- 
thra,  and  even  though  this  appear  alarmingly  severe,  it  does  not  recpiirc 
that  the  ANoimd  be  packed,  for  the  counter-pressure  of  the  dressing  upon 
the  perineum  readily  stops  it,  while  the  removal  of  the  gauze  packed  in 
the  urethra  is  always  painful  and  sometimes  excites  secondary  hemor- 
rhage that  requires  replacement  of  the  tube  and  repacking  of  the  urethra. 

The  tube  may  be  fixed  in  place  by  sewing  it  to  the  skin.  1  prefer 
to  hold  it  by  means  of  two  long  sterilized  tajjes,  in  the  center  of  each  of 
which  a  slip  knot  is  made,  to  be  tied  snugly  around  the  tube.  The  ends 
of  the  tapes  are  laid  X-wise  along  the  patient's  groins  and  lateral  gluteal 
creases,  and  tied  tightly  either  to  a  band  about  the  waist  or  to  pieces 
of  adhesive  plaster  affixed  to  the  flank. 

A  dressing  of  gauze  is  then  jilaced  about  the  tube  outside  of  the 
tapes,  to  be  held  in  place  by  a  T-bandage.  It  is  best  to  use  the  so-called 
"  female  "  T-bandage  with  a  single  central  piece,  which  piece  is  split  up 
just  far  enough  back  not  to  interfere  with  tlic  perineal  tube.  Its  two 
ends  are  laid  over  the  dressing  on  each  side  of  the  tube,  crossed  in  front 
of  the  tube,  enough  extra  gauze  laid  transversely  underneath  the  scro- 
tum to  sui)port  this  well,  and  the  two  ends  of  the  T-l)andage  finally 
carried  U])  and  ])inned  to  the  waistband  in  front. 

Tlie  patient's  legs  an;  then  let  down  from  the  supports,  and  the  ef- 
ficiency of  the  })erineal  tul)e  tested  by  injcn-tion  of  salt  solution  or  boric- 
acid  soluti(m  through  its  inflow.  This  solution  should  flow  out  rapidly 
through  the  large  outflow-tul)e.  If  it  does  not  flow  out,  the  1ub(>  is  not 
inside  the  bladder,  or  is  plugged  with  clots.  If  it  flows  out  in  an  irregu- 
lar and  intermittent  manner,  suddenly  stopping  off  and  beginning  again, 
the  tu])e  has  been  inserted  too  far.  By  pushing  in,  pulling  out,  or  re- 
moving the  tube  to  examine  it  for  clots,  it  is  finally  ])laced  at  the  projier 
]Kisition.  In  order  to  avoid  such  mani])ulations  after  operation,  the 
tube,  when  first  placed,  while  the  patient  is  still  ujion  the  operating 
table  with  his  legs  in  the  air,  should  be  inserted  just  far  enough  to  run 
smoothly  and  then  ])ushe(l  in  about  2  cm.  farther,  and  fixed  in  ])lace  l)y 
the  ta]:)es.  This  leaves  am])le  leeway  both  for  a  slight  tendency  to  work- 
ing out  and  for  tlie  swelling  about  the  neck  of  the  bladder  which  uuiy 
occur  during  the  first  twenty-fuur  hours  after  ojjeratjon. 

Operation  under  Local  Anesthesia — The  urethra  is  anestlietized  by  in- 
stillation of  5-per-cent  alypin  lubricant   (p.   o-'j),  and  at  least  fifteen 
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minutes  permitted  to  elapse  for  this  to  take  effect.  This  time  is  em- 
ployed in  the  final  cleaning  of  the  operative  field,  getting  the  patient 
into  the  urethrotomy  position,  and  beginning  the  infiltration  anesthesia. 
For  infiltration  0.2-pcr-cent  cocain  solution,  with  1:  10,000  adrenalin, 
is  used. 

The  skin  is  anesthetized  in  the  median  line  for  a  distance  of  4  to  6 
cm.  forward  from  a  point  3  cm.  in  front  of  the  anus.  The  skin  is  im- 
mediately incised,  and  this  incision  may  be  carried  down  to  the  muscles 
surrounding  the  urethra  without  any  further  infiltration.  These  mus- 
cles are  then  infiltrated  in  the  median  line  and  laterally  backward,  so 
as  to  surround  the  bulb  of  the  urethra  with  a  layer  of  the  anesthetic. 
Inasmuch  as  all  the  nerves  run  forward,  the  anterior  portions  of  the 
deeper  wound  need  only  be  anesthetized  in  the  median  line,  if  at  all. 


Fig.  173. — Median  Perineal  Section  under  Local,  Anesthesia. 
Grooved  staff  seen  between  separated  borders  of  incisions  (Brj'ant). 


The  grooved  staff  is  then  introduced  in  the  manner  already  described 
and  pressed  forward  into  the  perineum.  The  muscles  overlying  the 
urethi-a  are  divided  in  the  median  lino,  niul  after  them  the  spongy 
tissue  of  the  bulb.  One  or  two  arterial  branches  arc  cut  and  may 
be  held  in  artery  clamps,  to  bo  tied  after  the  operation  is  finished. 
The  oozing  from  the  bulb  is  neglected,  and  as  soon  as  the  staff  comes 
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into  view  this  is  withdrawn  and  the  finger  introdnccd  into  the 
nrethra.^ 

Up  to  this  point  the  o])crati()n  slionhl  lie  entirely  painh;ss ;  hnt  it 
is  often  difficnlt  to  force  tlie  eut-off  imisclc  witli  the  finger  without  caus- 
ing the  patient  a  great  deal  of  pain.  This  may  be  obviated  by  a  whiff  of 
general  anesthetic,  or  sonietimes,  but  not  always,  by  infiltration  around 
th(!  membranous  urethra  with  a  long  hypodermic  n(>edle,  guided  by  the 
finger  in  the  bulbous  urethra.  But,  inasmuch  as  the  muscle  may  be 
rapidly  forced,  it  is  often  wiser  to  tell  the  patient  that  one  is  about  to 
Inirt  him  for  an  instant,  and  then  to  insert  the  finger  rapidly  into  the 
posterior  urethra. 

After  the  finger  has  passed  the  membranous  urethra,  the  prostate  and 
the  neck  of  the  bladder  may  be  palpated  Avithout  exciting  pain  so  long 
as  that  part  of  the  finger  in  the  grip  of  the  cut-off  muscle  is  not  moved. 
After  the  examination  the  finger  is  withdrawn,  the  perineal  tube  intro- 
duced, and  the  operation  brought  to  a  close  in  the  manner  described 
a])ove.  As  the  skin  incision  is  unnecessarily  long,  it  is  my  custom  to 
shorten  it  by  one  or  two  sutures  with  chromic  catgut  taken  through  the 
skin,  the  muscles,  and  the  incised  bulbous  urethra  at  the  anterior  ex- 
tremity of  the  incision. 

After-treatment — If  the  patient's  condition  is  not  good,  hypodermoc- 
lysis  is  innnediately  given.  In  any  case,  continuous  irrigation  is  in- 
stituted from  a  tank  not  higher  than  a  foot  above  the  level  of  the  bed, 
in  which  is  kept  1-per-cent  boric-acid  solution  at  a  temperature  of  115° 
F.  Unless  some  special  thermostatic  tank  is  used,  it  is  better  to  keep 
not  more  than  1,000  c.c.  of  fluid  in  the  tank,  and  to'  renew  this  con- 
stantly so  as  to  keep  the  temperature  at  the  proper  height.  On  the  out- 
let-tube to  this  tank  a  clamp  is  fixed  to  permit  the  fluid  to  flow  out  in 
rapid  drops,  but  not  in  a  continuous  stream.  This  is  attached  to  the 
inflow  of  tlic  perineal  tube,  and  to  its  outflow  is  attached  a  large  ruljber 
tul)e  which  leads  over  the  side  of  the  bed  into  a  jar  containing  a  mod- 
crate  amount  of  carbolic  acid  or  sublimate  solution.  The  amount  of 
boric-acid  solution  employed  in  the  irrigation  is  carefully  measured,  and 
by  deducting  this,  as  well  as  the  amount  of  antise]itic  in  the  jar,  the 
([uantity  of  urine  passed  by  the  patient  during  twenty-four  hours  may 
he  accurately  measured.  In  order  that  the  outflow-tube  may  not  drag 
upon  the  perineal  tube,  it  is  caught  by  a  piece  of  adhesive  plaster  wound 
two  or  three  times  about  it,  and  fastened  to  the  bed  by  safety  pins.  The 
tube  is  thus  held  with  enough  slack  to  permit  the  ordinary  motions  of 
the  patient  in  bed,  and  also  to  permit  his  turning  upon  his  side.  Per- 
mission to  lie  cither  ujion  liis  li;ick  or  iijion  the  side  away  from  that  upon 


^  The  inexperienced  surgeon  may  replace   the  staff  with  a  grooved  director,  and 
along  tlii.s  pass  a  female  catheter  from  which  urine  issues,  showing  it  to  be  in  the  bladder. 
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Avhicli  the  tube  leads  over  the  side  of  the  bed  is  always  grateful  to  the 
patient. 

The  treatment  after  the  operation  is  conducted  upon  the  ordinary 
lines  of  general  postoperative  treatment.  Continuous  irrigation  is  kept 
up  until  the  fluid  has  flowed  clear  from  the  bladder  for  several  hours, 
unless  the  operation  has  been  performed  for  the  cure  of  cystitis,  in 
which  case  the  continuous  irrigation  is  kept  up  as  long  as  the  tube 
remains  in  place. 

The  tube  is  removed  from  the  bladder,  in  most  instances,  at  the  end 
of  twenty-four  or  forty-eight  hours,  unless  some  special  indication  calls 
for  its  retention.  After  the  removal  of  the  tube,  the  wound  is  irrigated 
once  with  peroxid. 

The  anterior  urethra  and  bladder  are  irrigated  daily,  both  before 
and  after  the  removal  of  the  tul)e,  with  boric-acid  or  permanganate-of- 
potash  solution.  As  soon  as  the  tube  is  removed,  the  patient  may  sit  up 
if  his  condition  permits.  On  account  of  the  wound  in  his  perineum  he 
will  find  it  uncomfortable  to  sit  upon  an  ordinary  seat  unless  he  is  pro- 
tected by  an  inflated  rubber  ring. 

After  removal  of  the  tube,  if  the  operation  has  been  done  under  gen- 
eral anesthesia,  and  unless  the  urethra  is  the  seat  of  gonorrhea  or  tuber- 
culous inflammation,  the  patient  usually  urinates  only  a  few  times 
through  the  perineal  wound.  Thereafter  the  urine  begins  to  come  by 
the  urethra;  but  from  time  to  time,  for  several  days,  tlie  perineal  wound 
may  burst  open,  permitting  a  gush  of  urine  to  come  through  it,  and  fill- 
ing the  patient  with  despair.  But  he  may  be  reassured  by  the  state- 
ment that  such  an  accident  is  to  Ix'  expoctcfl.  Meanwhile,  he  is  up  and 
about,  and  may  leave  the  hos])ital  on  the  third  m-  fourtli  day  unless  some 
sj)ecial  condition  re(juires  furl  her  treatuicut.  The  urine  always  remains 
purulent  for  several  weeks,  but  unless  there  is  considerable  inflammation 
of  the  bladdcn-  or  retention  of  urine,  no  further  instrumentaticm  or  wash- 
ing of  the  uretlira  or  bladder  is  employed.  It  is  (piite  unnecessary  tn 
pass  a  sound  after  such  an  oj^eration. 

Complications — Hemorrhage,  spasm,  and  infection  are  tlie  tliree  com- 
plications to  be  feared. 

Hemorrhage  does  no  harm  if  the  tube  and  the  bladder  are  kept  clear 
of  clots  by  continuous  irrigation.  The  bleeding  is  usually  free  for  the 
first  day,  after  which  it  decreases  ra])idly. 

Spasm  of  the  l)ladder  is  excited  by  distention  of  the  organ  with  clots 
or  by  obstruction  or  sli])])ing  of  the  tub(\  Tlie  s])asni  may  also  be  set 
up  by  the  mere  presence  of  tlic  tube  or  of  packing  in  llic  ]H'rinc:d  wound, 
(^lots  may  be  removed  hy  rc|tc;ilc(|  gcnilc  injcclious  mid  nspirat  ions  of 
hot  boi-ic-acid  solution,  or  by  rcjihicing  ilic  liil>c  wiih  a  liihohijiaxy  tube 
and  aspirator.  After  removal  of  clots  the  hhidck'r  is  irrigated  with  alum 
solution  (p.  556). 
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If  tlie  spasm  is  due  to  the  mere  presence  of  tlie  tiil)e,  the  patient 
should  be  kept  under  the  influence  of  narcotics  for  the  tirst  twenty-four 
hours,  and  if  spasm  persists  at  the  end  of  that  time  the  tube  must  be 
replaced  with  a  smaller  one  or  removed  entirely.  In  the  latter  event  the 
frequent  use  of  the  catheter  may  be  required. 

Infection  is  the  great  danger.  It  may  assume  any  of  the  forms  of 
urethral  or  urinary  fever.  Our  great  safeguards  are  water  and  hexa- 
methylenamin  by  the  mouth,  nitrate  of  silver  locally,  and  the  perineal 
tube.  If  the  integrity  of  the  kidneys  is  assured  no  se})tic  complications 
need  lie  feared.  Unfortunately,  the  kidneys  are  often  congested,  or  even 
infected,  and  the  mere  cutting  may  suffice  to  excite  a  urethral  chill,  in 
spite  of  the  most  minute  precautions ;  but  this  chill  will  not  recur  if 
there  is  efficient  drainage  and  the  patient  is  flooded  with  water  by  mouth 
or  rectum. 

PERINEAL   SECTION    FOR    PROSTATIC    ABSCESS 

The  incision  is  performed  in  the  manner  described  above.  When 
the  flnger  reaches  the  prostatic  uretlira,  the  index  finger  of  the  left  hand 
is  inserted  into  the  rectum  and  the  inflamed  prostatic  lohes  are  palpated 
between  the  two.  They  are  torn  open  by  a  gouging  motion  of  the  finger 
within  the  uretlira,  which  thus  lays  open  the  foei  of  siiii])uration.  If 
the  prostatic  lobe  has  not  yet  l)een  britken  down,  but  contains  a  great 
number  of  minute,  suppurating  foci,  it  will  be  felt  as  a  spongy,  friable 
tissue.  To  remove  this  after  the  manner  advised  by  Ak'xander  is  quite 
unnecessary;  one  need  only  crush  it  into  a  pulp  by  two  or  tliree  sweeps 
of  the  finger.  It  is  unnecessary  and  futile  to  attempt  (dther  antiseptic 
irrigation  or  drainage  by  tul)e  or  gauze  in  the  prostatic  cavity.  The 
perineal  tube  is  inserted  as  usual  and  removed  at  the  end  of  twenty-four 
hours.  The  perineal  wound  in  these  cases  usually  remains  open  for 
much  longer  than  usual,  but  the  patient  may  leave  the  hospital  while 
still  urinating  through  the  perineum  and  wearing  a  gauze  pad,  with 
the  assurance  that  the  wound  will  heal  within  two  or  three  weeks  at  the 
latest. 

PERINEAL    SECTION    FOR    DRAINAGE   OF    PERIURETHRAL 
ABSCESS    OR    INFILTRATION 

Periurethral  perineal  sup[)uration  and  infiltration  occur  either  as 
localized  foci  or  as  diifuse  process(^s  sjireading  through  the  jierineum  to 
the  sci-otnm  or  to  the  adjoining  snhciilancons  regions.  If  strictly  local- 
ized, till'  focus  may  he  incised  nnder  a  local  anesllietic  williont  opening 
the  uretlira,  just  as  one  would  drain  any  snl)cntaneons  focus  of  snpiaira- 
tion.     This  operation  may  cure  the  condition.      It   is  m<ire  likely  only 
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to  palliiitc  and  to  leave  the  patient  in  need  of  nretlirotomy  for  the  stric- 
tnre  or  prostatic  abscess  that  are  commonly  the  causes  of  these  condi- 
tions, or  for  the  resulting  suppurating  urinary  sinus. 

Perineal  urethrotomy  under  these  conditions  must  be  done  with  a 
bold  hand.  The  urethra  is  ojiened  in  the  median  line,  not  with  a  bis- 
tour}',  but  with  a  scalpel,  laying  open  all  the  tissues  for  several  centi- 
meters. Stricture  and  prostatic  abscess  are  dealt  with  in  the  manner 
described  elsewhere.  If  the  foci  of  suppuration  or  urinary  infiltration 
are  widespread,  each  one  of  them  is  split  open  widely,  irregular  pro- 
jecting masses  of  scar  tissue  are  cut  away ;  and,  if  this  is  possible  with- 
out too  much  destruction  of  tissue,  the  whole  indurated  tract  is  excised. 
But  every  effort  must  be  made  to  respect  the  urethral  wall  and  to  open 
it  no  farther  than  by  the  original  median  incision.  The  wound  is 
drained  by  tubes  or  gauze,  and  a  jDcrineal  tube  inserted. 

Inasmuch  as  the  patient  cannot  usually  be  out  of  bed  in  less  than 
ten  days  or  two  weeks,  it  is  to  his  advantage  to  retain  the  perineal  tube 
during  this  time,  exchanging  the  large  tube  introduced  at  the  time  of 
operation  for  a  soft-rubber  catheter  of  small  dimensions.  The  wound 
is  dressed  according  to  the  ordinary  surgical  rules.  Even  though  it 
takes  a  long  time  to  heal,  complete  healing  is  assured  so  long  as  there  is 
no  stricture,  unless  the  whole  perineum  has  been  cut  away.  In  this 
case,  a  jolastic  operation  (p.  020)  upon  the  urethra  may  be  ultinuitely 
necessary.  I  have  seen  perfect  healing  occur  in  a  case  whose  fistula  per- 
sisted for  more  than  a  year. 

INTERNAL  AND  EXTERNAL  URETHROTOMY  WITH  A 

GUIDE 

Uncomplicated  cases  of  urethral  stricture  may  require  internal  ure- 
throtomy, external  urethrotomy,  or  the  two  together. 

External  Urethrotomy — External  urethrotomy  for  stricture  is  per- 
formed in  precisely  the  same  manner  as  external  urethrotomy  for 
drainage.  A  small  staff  may  have  to  be  employed ;  or,  if  only  a  fili- 
form instrument  has  entered  the  bladder,  a  tunnel  staff  is  tlireaded 
over  this,  the  uretlira  opened  widely,  a  grooved  director  inserted 
alongside  of  the  filiform,  which  is  then  withdrawn,  and  the  stricture 
at  the  entrance  of  the  membranous  urethra  incised  u])on  the  grooved 
director,  after  which  the  finger  is  inserted  in1o  the  1)1  adder  and  the 
operation  conchuled  as  usual.  In  operating  uj^cni  a  stricture,  however, 
it  is  necessary  to  be  sure  that  no  ridge  or  scar  tissue  is  left  upon  the  roof 
of  the  urethra,  and  to  examine  very  carefully  for  stricture  at  the  neck 
of  the  Ijladdci-.  V>\  turning  the  pulp  of  ilw  in(]cx  finger  upward  it  may 
bo  s\ve])t  carefully  along  tlie  roof  of  tlie  urethra,  from  the  forward  ]iart 
of  the  bulb  back  into  the  prostatic  portion,  and  if  any  lumps  of  scar  tis- 


INTERNAL   AND   EXTERNAL   URETHROTOMY   WITH   A   GUIDE     SS7 

Buc  iwc  fell  in  lliis  rciiioii  llicv  iiiusi  1)(>  citlici"  divided  or  eiil  away. 
Stricture  <d"  the  neck  of  the  hhidder  is  recog'iiized  as  a  resisting  band 
through  which  I  he  Huger  will  not  pass.  If  soft,  and  not  causing  any 
symptoms,  it  may  he  torn  through  and  dihited  with  the  finger,  if 
fibrous,  it  must  be  burned  through  by  the  galvanic  cautery  (]).  895), 
since  tearing  it  may  cause  excessive  hemorrhage  and  may  n<tt  cui'e  the 
condition.      If  the  bladder  neck  is  torn,  continuous  irrigation  may  have 

to  be  kci)t  u})  assiduously  for 
forty-eight  hours,  to  prevent  the 
bladder  fillinir  with  clots. 


k 


\^ 


Fic.  174.' — Maisonneitv'E  Urkthrotome.  Fig.  17">. — Otis  Uretiii{ot()me. 


Internal  Urethrotomy — If  the  stricture  is  anterior  to  the  bulbons  nre- 
thra,  and  impassable  to  any  instrument  except  a  filifcn-m,  the  Maison- 
neuve  (Fig.  174)  nrethrotome  must  be  employed.     This  is  screwed  on 
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fo  the  cud  of  :i  liliforiii,  |)11s1k'(1  iiilo  tlu*  lihiddci',  :md  llic  knife  ])iisli('d 
lioiiic.  ir  I  lie  sli'icliirc  of  I  lie  anterior  nrellira  will  admit  an  Otis  nre- 
tlirotouie  (J^'ig-  175),  this  is  introduced  (guided,  if  necessary,  upon  a 
filiform),  screwed  U])  to  80  or  32  French,  and  the  knife  then  pulled  out. 
It  is  better  not  to  ])ull  the  knife  out  far  enough  to  cut  the  terminal  inch 
of  the  urethra,  hut  to  reinsert  it  into  its  pocket  before  withdrawing  the 
instrument. 

Internal  urethrotomy'  should  always  be  performed  upon  the  roof  of 
the  urethra.  It  should  not  be  emj^loyed  for  strictures  in  the  perineal 
urethra,  or  at  the  bulbo-membranous  junction,  unless  perineal  section 
is  done  at  the  same  time. 

If  internal  urethrotomy  is  done  without  external  urethrotomy  (this 
is  possible  only  for  fairly  large  strictures),  no  instrument  should  be 
introduced  into  the  posterior  urethra  at  the  time  of  the  operation.  If 
this  rule  is  adhered  to,  there  is  no  danger  of  urethral  chill  or  other  in- 
fectious complication  after  the  operation. 

After-treatment  of  Internal  Urethrotomy. — If  the  hemorrhage  is  alarm- 
ing and  does  not  soon  cease,  it  may  be  checked  by  bandaging  the  penis 
and  making  counter-pressure  on  the  perineum  against  a  medium-sized 
catheter  introduced  into  the  anterior  urethra.  If  this  pressure  is  not 
sufficient,  it  may  be  fortiiied  by  placing  two  narrow  strips  of  basswood 
along  the  dorsal  and  ventral  of  the  penis.  Continental  authorities 
employ  internal  urethrotomy  for  strictures  in  the  perineal  urethra, 
and  therefore,  in  order  to  avoid  postoperative  infectious  complica- 
tions, always  insert  an  indwelling  catheter  for  several  days  after 
operation. 

Internal  and  External  Urethrotomy — When  the  stricture  requires  both 
internal  and  external  urethrotomy,  two  courses  are  open  to  the  surgeon: 
He  may  either  perform  Harrison's  operation — i.  e.,  an  internal  ure- 
throtomy with  the  Maisonneuve,  followed  by  rapid  perineal  section,  as 
for  drainage,  or  else  h(^  may  open  the  perineal  urethra  first  on  a  small 
staff  and  cut  the  anterior  urethra  afterwards.  I  believe  the  former  opera- 
tion preferable  in  most  instances. 

Passage  of  Sounds  after  Urethrotomy. — The  rule  used  to  be :  '^  Ivetain 
the  perineal  tube  four  days.  Then  pass  a  full-sized  sound.  If  chill 
follows,  replace  the  tube  for  four  days  more."  Such  a  rule  is  wrong 
in  two  essential  ])articulars :  the  tube  should  bo  removed  on  the  first 
or  second  day,  the  first  sound  passed  between  the  tenth  and  four- 
teenth. 

Until  the  tentli  day  no  instrument  shoidd  eutt>r  the  urethra.  This 
late  dilatation  (for  which  dilators  are  better  than  sounds)  is  less  ])aiu- 
ful  and  less  dangerous  than  the  early  passage  of  instruments. 

If  the  stricture  recontracts  tightly  before  the  tenth  day,  this  shows 
it  should  have  been  resected. 
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PERINEAL    SECTION    WITHOUT    A    GUIDE 

Preliminary  Sounding — Tli,.  nilc  thai  no  cll'ort  .should  he  s])are(l  in 
the  attempt  to  insinnate  an  instrnnient  throni>h  the  strictnre  both  be- 
fore and  after  tlie  anesthetic  has  been  administered,  is  a  jiood  one.  ^^et 
I  confess  that  I  no  lonurr  persist  in  attemjits  at  ]iassino-  tilifonii  boiiaies 
after  1li(^  ])atient  has  been  anesthetized,  for  these  atteni])ts  may  l)e  car- 
ried ont  ninch  more  intelligently  after  the  perineum  has  l)een  opened; 
and  if  the  strictnre  can  be  passed  at  all  this  is  moi'c  likely  to  be  done 
throngh  the  perineum  than  through  the  meatus. 

The  Operation — The  urethral  staff  is  passed  into  the  perineal  nre- 
tlira.  If  necessai'y,  a  very  small  staff  may  be  used.  1  have  never  been 
forced  to  do  without  the  staff,  though  by  free  dissection  it  would  be  pos- 
sil)]e  to  identify  the  urethra  and  open  it  even  withont  tliis  guide.  The 
median  perineal  incision  is  then  made  a  trifle  farther  forward  than 
usual,  opening  the  urethra  freely  in  front  of  the  stricture — i.  e.,  be- 
Uveen  it  and  the  meatus.  The  urethral  walls  are  then  ])ulled  apart  by 
loosely  knotted  sntures  (Fig.  173)  or  by  artery  clamps.  The  urethra 
is  thus  pulled  flush  with  the  surface  of  the  wound,  its  floor  slit  almost 
l)ut  not  quite  to  the  orifice  of  the  stricture,  and  then,  guided  by  touch 
alone,  the  surgeon  attempts  to  introduce  a  probe  through  the  stricture. 

It  is  to  be  remembered  that  false  passages  are  likely  to  be  on  the  floor 
of  the  urethra,  and  they  deviate  from  the  median  line  if  u]xm  the  side 
walls.  Therefore,  the  point  of  the  probe  should  be  kept  strictly  in  the 
median  line,  and  should  be  guided  by  the  roof  of  the  urethra.  Its  gen- 
eral direction  should  be  that  of  the  long  axis  of  the  patient's  body. 

If  the  urethra  is  ])ulled  well  up  toward  the  surface  of  the  perineum, 
and  the  maneuver  is  carried  out  with  care,  it  almost  invariably  suc- 
ceeds. A  perimMil  section  without  a  guide  is  thus  turned  into  a  ])erineal 
section  with  a  guide,  as  soon  as  the  probe  has  ])assed  into  the  stricture; 
])ut,  even  though  it  })asses  a])parently  in  the  right  ti-ack,  one  should  not 
be  loo  sure  that  it  is  not  in  a  false  jiassage.  The  floor  of  the  urethra 
is  carefully  divided  along  the  probe;  and,  inasmuch  as  the  tight  band  of 
the  stricture  is  usually  very  narrow,  a  slight  advance  brings  one  to  the 
dilated  portion  of  the  urethra  behind,  whicli  is  readily  recognizable, 
after  whicli  ]:)rotruding  masses  of  scar  are  cut  away  and  the  operation 
completed  as  above  descril)ed. 

In  case  the  probe  does  not  pass,  two  courses  are  open  to  the  surgeon. 
Th(>  quickest  method  is  to  desert  the  perineum,  perform  su])ra])ubic  sec- 
ti(»n,  introduce  a  woven  catheter,  or  a  prostatic  sound  or  catlictcr  with  a 
long  curve,  into  the  bladder,  and  thcnice  into  the  urethra  down  to  the 
])osterior  surface  of  the  stricture.  One  then  returns  to  the  jierineum 
and  o]iens  the  ui'ethra  on  the  ])oiut  of  the  sound. 

The  second  altei'uative  is  to  continue  in  the  perineum  and  open  the 
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urethra  by  one  of  I  lie  various  inetliods  suggested.  The  so-called  Un- 
erring Thrust  of  Coek,  which  consists  in  plunging  the  knife  blindly  into 
the  tissues  in  the  general  direction  where  the  urethra  ought  to  be,  is 
absolutely  to  be  condemned.  Gibson's  suggestion  of  introducing  a  sharp 
hook  into  the  rectum,  transfixing  the  prostate  with  this  and  making 
traction  upon  it  so  as  to  pidl  uj)on  the  urethra  and  thereby  give  one  a 
suggestion  as  to  where  it  lies,  is  but  little  employed.  The  best  sugges- 
tion is  that  of  Young.  Transform  the  median  incision  into  a  bilateral 
one  by  diverging  incisions  from  its  posterior  extremity ;  dissect  the  peri- 
neum widely,  as  in  extra-urethral  prostatectomy,  and  upon  reaching  the 
apex  of  the  prostate  open  the  urethra  there. 

If  the  median  perineal  section  has  been  jTerformed  under  cocain,  it 
is  sometimes  possible  to  persuade  the  ])atient  to  urinate  a  drop  or  two, 
and  close  watching  will  show  the  hole  from  which  this  drop  exudes. 
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MEDIAN    PERINEAL    PROSTATECTOMY 

Position  of  the  Patient. — The  patient  is  put  in  the  lithotomy  position, 
with  the  hips  on  a  sand  bag.  There  is  no  advantage  in  any  excessive  ele- 
vation of  the  hips. 

Special  Instruments  Required — Grooved  staff  and  other  instrnments 
as  for  ]ierineal  nrethrotomy,  long,  narrow-bladed  volsellnm  forceps, 
tonsillotomy  snare,  Syms's  rubber-bag  retractor. 

Incision — A  rather  long  median  perineal  incision  is  made  upon  the 
urethral  staff.  If  palpation  has  shown  that  the  perineum  is  not  very 
deep,  I  prefer  to  open  the  bulbous  urethra  as  in  external  urethrotomy; 
but  the  custom  of  most  surgeons  is  always  to  separate  the  bulb  by  sec- 
tion of  the  median  perineal  body  and  to  draw  it  forward,  bringing  the 
anterior  end  of  the  membranous  urethra  into  view.  The  urethra  is  then 
opened  at  this  point,  dividing  practically  the  whole  of  the  membranous 
urethra  in  the  median  line  behind.  The  staff  is  then  withdrawn  and  the 
finger  iutr(»duc('(l. 

Examination  of  the  Prostate. — The  finger  then  enters  th(^  prostatic 
urethra  and  estimates  the  nature  of  the  obstruction  at  the  neck  of  the 
bladder.  In  order  to  do  this  properly,  the  finger  nuist  be  introduced 
into  the  bladder  and  swe])t  around  the  bladder  neck  on  all  sides — a 
maneuver  which  is  very  difficult  if  the  perineum  is  decji,  and  which 
tears  the  bladder  neck  if  this  is  strictured;  it  is  made  easiei-  by  counter- 
])ressure  on  the  hy|)ogastrium.  The  finger  is  then  withdrawn  and  ])al- 
])ation  of  the  lateral  lobes  made  upon  a  finger  in  the  reduiii.  In  no 
other  way  can  th(>ir  size  and  shajie  be  correctly  estimated. 

Removal  of  the  Obstruction — If  enlarged  lateral  lobes  are  felt,  these 
are  reuidved  as  follows: 

A  curved,  sharp-pointed  bistoury  is  introduccMl  into  the  jirostatic 
urethra  on  the  finger  until  its  point  is  opposite  the  most  bulging  portion 
of  the  lateral  lobe.  It  is  then  ]ilunged  into  that  h)l)e  to  a  depth  of  at 
least  1  cm.  and  drawn  outward  and  backward,  making  a  deep,  longi- 
tudinal incision  in  the  lateral  wall  of  the  urethra.  The  knife  is  then 
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willulrawn  and  the  finger  reintrodneed.  If  the  incision  has  l^een  deep 
ciiouiih,  tlie  finger  feels  the  lobnlated  tissue  of  the  hypertrophied  gland 
and  jiioeeeds  to  remove  this  in  the  following  manner: 

The  finger  is  first  worked  outward  between  the  hypertrophied  tissue 
and  the  so-called  capsule,  its  movement  being  directed  by  the  sensation 
of  lobulated  tissue  on  one  side  and  smooth  capsule  on  the  other.  The 
lobe  usually  separates  very  readily  on  the  outer  side  and  the  finger  is 
rapidly  swept  up  and  down  until  the  lobe  is  quite  free  on  its  outer  as- 
pect. The  long,  tliin  vol  sella  are  then  inserted,  and  with  these  the  lobe 
is  grasjDed  and  pulled  down  gently  (too  great  traction  only  tears  the  tis- 
sue), wdiile  the  finger  reaches  farther  and  farther  upward,  dissecting 
around  the  upper  end  of  the  lobe.  Finally,  the  whole  lobe  is  freed  ex- 
cept that  part  of  it  adherent  to  the  mucous  membrane.  This  is  freed  as 
much  as  possible,  but  pieces  of  the  mucous  membrane  usually  adhere 
to  the  lobe  when  it  is  finally  removed  by  the  forceps. 

The  same  maneuver  is  then  performed,  if  necessary,  on  the  opposite 
side. 

If  there  is  general  enlargement  of  the  gland,  the  dissection  of  the 
outer  aspect  of  one  lobe  naturally  carries  the  finger  underneath  the 
median  bar  and  over  to  the  other  side  of  the  urethra.  There  is  no  ob- 
jection in  these  cases  to  removing  the  whole  prostate  en  masse,  including 
the  prostatic  urethra,  except  that  this  may  make  an  excessively  large 
mass  to  deliver  through  the  perineal  incision.  It  is  better  to  avoid  this 
difficulty  by  tearing  the  mass  out  in  several  pieces,  since  o\'erstretcliing 
of  the  mend^ranous  urethra  is  carefully  to  be  avoided.  If  there  are 
pediculated  median  lobes,  these  may  be  caught  in  the  volsella  and  re- 
moved by  snipping  the  mucous  membrane  at  their  base  with  long  scis- 
sors; but  it  is  ]jroductive  of  far  less  hemorrhage  to  em})h)y  a  t()nsillot(»my 
snare,  slipping  this  over  the  forceps  and  growth,  and  snaring  ofi"  the 
pedicle. 

The  operation  is  closed  by  the  introduction  of  a  double-current 
drainage-tube. 

Difficulties  in  the  Operation — Two  contingencies  may  be  encountered 
in  this  operation  which  render  it  im])racticable:  The  hv]>ertro]ihied 
lobes  may  be  so  fibrous  as  to  be  in'enioval)le  by  enucleation,  or  the 
obstruction  may  be  due  to  a  small  median  bar  without  any  marked 
hyperti'ophy. 

In  eillier  case,  it  is  far  ])referable  to  give  u]i  the  ]ierineal  ]u-ostatec- 
tomy  and  either  to  perfoi'ui  Chetwood's  0})eratiou  or  sujirajtuliii'  ])r(ts- 
tatcctomy. 

Ditiiculties  in  enucleation  of  the  hyjKM'trophied  tissue  may  usually 
be  overcome  by  firmly  grasping  tlic  lobes  in  the  volscllum.  In  some 
cases  deep  hypogastric  pressure  is  of  great  assistance,  or  a  linger  in  the 
rectum  may  helj);  but  if  the  ])erineum  is  very  deep  and  the  ])rojection 
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of  the  ]irostat(>  lariicly  intravesical,  llic  Svins  l)a,n'  is  a  i;reat,  lielj)  in 
drawinii' down  the  uland.  This  l)ajj;- should  he  hMed  with  water,  not  with 
air.  Its  tube  is  then  ehiniped  and  drawn  npon  lirudy  dnring'  the  opera- 
tion as  a  retractor. 

If  the  lobes  under  process  of  enucleation  are  not  tightly  grasped  by 
the  volselluni,  they  may  b\\\)  into  the  l)ladder  unless  the  Syrns  l)ag  is 
used;  and,  once  in  the  bladder,  they  are  often  very  diiticult  to  recover. 
They  are  best  removed  by  a  lithotomy  force])S. 

Careful  operation  will  always  avoid  the  one  grave  difficulty  of  the 
procedure,  viz.,  tearing  into  or  through  the  capsule  of  the  hypertrophied 
lobe.  If  this  accident  should  occur,  it  is  recognized  by  the  fact  that  the 
finger  passes  into  a  space  on  all  sides  of  which  the  tissues  are  smooth, 
and  in  which  none  of  the  lobulated,  hypertrophied  gland  can  be  felt. 
Such  a  tear  should  be  closely  packed  with  gauze,  in  order  to  avert 
hemorrhage;  otherwise,  no  gauze  packing  is  required.  Tearing  of  the 
bladder  neck  should  be  avoided  as  far  as  possible,  though  some  tearing 
of  this  part  of  the  urethra  is  usually  unavoidable. 

Postoperative  Care. — Continuous  irrigation  must  be  begun  immedi- 
ately— before  the  patient  leaves  the  operating  talde ;  otherwise  clots 
may  accumulate  before  the  patient  gets  into  his  bed,  which  cannot  be  re- 
moved without  great  difficulty,  and  may  require  suprapubic  section. 
If  the  intravesical  bleeding  is  severe,  it  may  be  tem])orarily  checked  by 
copious  irrigation  with  a  mixture  of  a  heaping  teaspoonful  of  Squibb's 
compound  surgical  powder  to  the  pint  of  hot  water ;  but  the  innnediate 
use  of  liberal,  constant  irrigation  is  the  secret  of  success  as  far  as  hem- 
orrhage is  concerned.  Irrigation  is  kept  up  nntil  the  fluid  no  longer 
returns  bloody,  and  for  at  least  six  hours  after  operaticm. 

It  is  usually  bettei-  to  remove  the  perineal  tube  within  two  days  after 
operation,  though  if  there  is  very  marked  cystitis  and  the  ])atient's  con- 
dition is  good,  the  tube  may  be  ke])t  in  a  longer  time;  but  it  is  of  the 
greatest  importance  to  get  these  patients  out  of  bed  as  soon  as  possible, 
even  though  their  condition  is  a])]iarently  fairly  good.  The  patient  who 
is  got  out  of  1)0(1  within  three  days  after  operation  recovers  much  more 
quickly  than  he  who  is  ke])t  on  his  liack  for  a  htngei-  time. 

It  is  well  to  pass  a  single,  full-sized  sound  into  the  urethra  at  the 
end  of  the  first  or  second  week  after  operation,  to  be  sure  that  no  tend- 
ency to  stricture  formation  is  occurring  during  the  healing,  although 
strictui'e  is  a  very  unusual  coini)lication  of  the  convalescence.  Watson 
states  that  he  knows  of  only  0  cases  of  stricture  of  the  ])rostatic  urethra 
following  this  method  of  perineal  ])rostatectomy.  If  such  stricture 
occurs,  it  re(|uires  ('helwood's  operation  or  suj)ra])ubic  section. 

Postoperative  Complications. — Idu^  innnediat(>  posto]ierative  com])lica- 
tions  of  hemorrhage,  se])sis,  and  uremia  should  \)e  dealt  with  acc<trding 
to  the  rules  laid  down  abovc^  and  in  Chapter  XXXV. 
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Tlie  complications  especially  to  be  feared  after  tins  operation  are 
epididymitis,  sexual  impotence,  incontinence  of  nrine,  and  persistence 
of  retention. 

Epidicli/mliis. — Infection  of  tlie  epididymis  may  complicate  pros- 
tatic hypertrophy  itself  or  may  result  from  any  of  the  operations  under- 
taken for  its  relief.  It  is  most  common,  however,  after  intra-urethral 
prostatectomy  (and  after  extra-urethral  prostatectomy  by  the  method  of 
Proust).  The  inflamed  epididymis  should  be  immediately  incised  if  it 
assumes  any  importance. 

Impotence. — Most  patients  whose  prostates  have  been  operated  upon 
note  some  diminution  in  the  amount  of  semen  ejaculated,  but  our  ex- 
perience with  prostatic  abscess  proves  that  the  lateral  lobes  of  the  pros- 
tate may  be  entirely  destroyed  without  in  the  least  affecting  the  patient's 
potency.^  Yet  anywhere  from  25  per  cent  to  75  per  cent  of  patients 
whose  prostates  are  removed  for  hypertrophy  are  completely  impotent 
thereafter. 

Various  ex])lanations  for  this  fact  have  been  offered.  Young  al- 
leges the  impotence  to  be  due  to  destruction  of  the  vasa  deferentia  and 
entitles  his  operation  "  conservative  "  prostatectomy  because  it  spares 
these  structures.  But  intra-urethral  perineal  prostatectomy,  if  properly 
performed,  respects  the  vasa  deferentia  quite  as  adequately  as  Young's 
operation  does ;  moreover,  division  of  the  vasa  does  not  necessarily  en- 
tail impotence  (thongh  it  renders  the  patient  sterile). 

It  is  probable  that  postprostatectomy  impotence  is  due  rather  to 
destruction  of  the  prostatic  urethra  and  to  operative  shock.  To  avoid 
it  we  should  spare  the  floor  of  the  prostatic  urethra  in  removing  the 
lateral  lobes,  and  o])crate  as  rapidly  as  possible.  But  on  account  of  the 
age  of  our  patients  ])ostprostatectomy  impotence  will  always  figure  large 
in  statistics. 

Urinary  Incontinence. — A  minor  degree  of  incontinence  of  urine — ■ 
i.  e.,  a  lack  of  tightness  in  urination,  whereby  the  patient  may  lose  from 
a  few  drops  to  a  teaspoonful  every  day  or  so — is  a  complication  of  moder- 
ate frequency  after  this  form  of  prostatectomy.  It  is  due  to  the  cutting 
and  stretching  of  the  mendiranous  urethra,  and  in  order  to  avoid  it,  I 
prefer  to  open  the  bulbous  urethra  rather  than  the  membranous  portion 
of  the  canal,  and  nev(n-  to  attempt  the  removal  of  unwieldy  masses  of 
prostatic  tissue  through  the  incision.  It  is  better  to  tear  them  up  in 
small  pieces  before  they  are  removed. 

Grave  incontinence  sometimes  ensues  for  no  obvi(tiis  reason  ;  but  it  is 
extremely  rare,  unless  the  internal  sphincter  has  been  badly  torn. 

Retention  of  Urine. — Failure  to  relieve  the  prostatic  obstacle  is  usu- 

'  T  have  operuted  vipon  10  cases,  not  one  of  whom  has  shown  diminution  of  sexual 
vigor.     Two  of  them  begat  cliihh'en  within  two  years  of  the  operation. 
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ally  (luc  to  faulty  U'cliuic  or  to  iiciilcct  of  the  important,  !)ar  al,  \\iv  neck 
of  the  bladder,  and  this  is  primarily  diK^,  as  has  heeii  stated  elsewhere!, 
to  the  snrg-cou's  ambition  to  remove  the  [)rostatic  hypertro})hy  rather 
than  to  reduce;  the  obstruction  to  urination. 

Stricture  of  the  prostatic  urc^thra  '  may,  however,  be  the  clause  of  tlie 
retention. 
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The  advantage  of  burning  through  an  obstruction  at  the  neck  of  the 
bladder  is  twofold.  In  the  tirst  place,  it  obviates  the  necessity  of  a 
prostatectomy  which  may  be  next  to  imjiossible, 
and,  in  the  second  place,  it  leaves  an  incision  in 
the  neck  of  the  bladder  which  has  the  doid^le  ad- 
vantage of  not  bleeding  and  filling  the  bladder  with 
clots  and  of  healing  so  slowly  that  the  burncid 
groove  practically  leaves  precisely  the  same  open- 
ing in  the  bladder  neck  as  is  felt  at  the  time  of 
operation.  The  neck  of  the  bladder  should  be 
cauterized  after  perineal  incision  and  palpation  of 
the  obstruction  according  to  Chetwood's  technic. 
The  blind  Bottini  operation  should  never  be  per- 
formed. The  Chetwood  operation  may  sometimes 
be  advantageously  combined  with  prostatectomy. 

Technic — The  nrethra  is  opened  and  the  })ros- 
tate  explored  in  the  manner  already  described. 
The  shape  of  the  obstacle  determines  the  method 
of  attack.  Bar  or  stricture  is  divided  by  a  single 
cauterization.  A  median  lobe  may  be  excised  by 
two  cauterizations  in  V-shape.  Bateral  lobes,  if 
enlarged,  are  removed  by  the  iuti-a-urethral  method. 

Technic  of  the  Galvano  Incision The  accom- 
panying figure  shows  the  instrument  employed 
(Fig.  J7<>).  It  resembles  a  short,  stout  Bottini 
incisor,  the  knife  of  which  is  drawn  out  by  the 
surgeon's  direct  pull  instead  of  hj  a  ratchet  wheel. 
The  length  of  the  incision  is  regulated  by  a  small 
stop-pin,  which  may  be  set  at  any  desired  point. 
The  battery  is  the  same  that  is  required  for  the; 
Bottini  ojieration,-  and  it  is  customary  to  allow  a 
stream  of  cold  watei*  to  coni-se  from  the  meatus 
through  the  ui-ethra  and  out  of  the  perineal  wonnd 


Via.   170. — CiiETWooi) 
Prostatic  Incisor. 


1  Cf.  Trans.  Am.  Ass'n  Gen.-Urin.  Surg.,  1909,  vol.  iv. 
^  It  should  give  a  constant  current  of  4  volts,  oU  aniprres. 
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while  tlie  biiniiiig  is  being  done.  The  instnuneiit  must  be  tested 
before  using  in  order  that  the  amount  of  electricity  recjuired  to  heat 
the  knife  to  a  white  heat  may  be  justly  appreciated. 

The  surgeon  introduces  the  instrument  into  the  perineal  wound, 
and  turns  it  to  hook  over  the  prostate  in  the  required  direction.  He 
then  inserts  the  index  tinger  of  his  left  hand  (protected  by  a  rubber 
stall)  into  the  rectum,  and  bears  down  on  the  point  of  the  instrument 
until  it  can  be  distinctly  felt  on  the  front  wall  of  the  rectum  above 
the  prostate. 

The  cooling  apparatus  having  then  been  adjusted  and  only  a  very 
small  stream  of  water  being  allowed  to  flow,  all  is  ready  to  begin.     From 


Fig.  177. — Chktwood's  Perineal  Galvano-pkostatotomy. 


this  point  it  is  best  to  proceed  by  the  watch.  The  electricity  is  turned 
on,  and  five  seconds  are  allowed  for  the  knife  to  become  heatcnl.  It  is 
then  very  slowly  withdrawn  ^  (Fig.  177),  from  sixty  to  ninety  seconds 
being  employed  in  drawing  it  out,  and  fifteen  seconds  for  its  return. 
The  instrument  is  then  extracted,  the  cold-water  nozzle  inserted  into  the 
perineum,  so  as  rnpidly  to  cool  the  incised  tissues,  and  llicn  a  linger  is 
introduced  into  the  wound  and  the  groove  carefully  palpated.     It  should 

'  The  length  of  tlie  incision  varies  from  0.5  to  3  cm.     If  in  doubt,  the  surgeon  may 
better  make  a  short  incision  first  and  lengthen  it  later. 
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oxtend  on  an  even  ])lane  fr(»ui  the  tiMi;niie  lo  tlic  urctlifal  lloor,  coin- 
pletely  dividing  tlie  l)ar. 

Fre(iiieiil]\-,  all  the  tissues  will  he  found  di\ide(|  with  I  he  e\('e|ili<in 
of  the  urethral  uiueous  nieudjrane,  which  is  i-eadilv  \^>]•\\  hy  the  tiui^'er. 
Ihit  if  a  dense  bar  remains  this  should  bo  divided  by  a  second  cau- 
terization. 

A  double-current  perineal  tube  is  inserted  and  aflcr-trcalmcnt  eon- 
du(*t(Ml  as  ff)r  ])erineal  prostatectomy. 

Complications — There  are  no  oj)erative  complications  j)eculiar  to  this 
])rocedure.  The  posto|)erative  complications  are  similar  to  those  of  pci-i- 
neal  prostatectomy.  Some  surgeons  find  the  operation  peculiarly  ])i-o- 
ductive  of  incontinence  of  urine.  1  have  employed  it  2.")  times,  with 
but  1  death,  1  grave  incontinence,  and  1  or  2  of  unnimal  incontinence 
(none  of  these  has  to  wear  a  cloth  to  cat(di  the  drip).  Dr.  Chetwood's 
series  shows  about  the  same  results. 


CHAPTEK    LXXXVI 
BILATERAL    PERINEAL    SECTION 

In  the  preceding  chapter  the  various  operations  upon  the  urethra 
and  prostate  that  are  performed  through  a  median  perineal  incision 
have  been  described.  The  bilateral,  or  transverse,  incision  is  employed 
for  operations  that  require  a  wide  opening  of  the  perineum  and  a  good 
view  of  its  deeper  recesses.  The  operation  is  much  more  difficult  than 
the  median  operation,  but  for  certain  conditions  it  is  the  procedure  of 
choice.  It  is  employed  chiefly  for  operations  upon  the  prostate  and  the 
seminal  vesicles.  Prostatectomy  through  this  incision  was  first  sug- 
gested by  Dittel,  who  laid  the  perineum  open  and  removed  V-shaped 
sections  of  the  lateral  lobes  of  the  prostate  without  ojiening  the  urethra. 
Such  an  operation  fails  to  take  into  accoimt  the  precise  nature  of  the 
urethral  obstruction,  and  is,  therefore,  to  be  condemned.  Any  prostatec- 
tomy, to  be  successful,  implies  palpation  of  the  prostatic  urethra  from 
within,  and  of  the  neck  of  the  bladder,  in  order  to  discover  the  nature 
of  the  prostatic  obstruction  and  to  prove  that  it  has  been  removed. 

EXTRA-URETHRAL    PERINEAL    PROSTATECTOMY 

The  modern  operation  of  extra-urethral  perineal  prostatectomy  was 
devised  by  Proust.  The  technic  of  Young  is  preferable  to  that  of 
Proust,  inasmuch  as  Young  attacks  the  prostate  through  two  incisions 
— one  for  each  lateral  lobe — whereas  Proust  splits  the  prostate  in  the 
median  line,  thereby  destroying  the  vasa  defercntia  and  getting  at  the 
lateral  lobes  only  indirectly. 

Some  of  Albarran's  suggestions  are  useful,  and  we  shall,  accord- 
ingly, describe  the  operation  as  performed  by  Young,  noting  some  of 
Albarran's  modifications. 

Although  Young  uses  this  operation  upon  all  cases,  it  is  certainly 
not  the  operation  of  choice  excepting  wlicn  the  patient's  oc^udition  is 
such  as  to  withstand  an  o])(M*ation  ofat  Inisl  twenty  niiiiutcs'  duration, 
and  unless  the  obstruction  is  chiefly  due  to  culni-gcuicut  of  the  bitcral 
lobes  or  to  sessile  median  growths.  PedunculattMl  growths  are  much 
more  readily  removed  from  within  the  urethra,  prostatic  bars  and  stric- 
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turos  are  more  n^adily  ])iirii('(l    tliroiui'li  by  the  li^alvano-cauterv,  while 
any  of  tli(se  ohstnict  ions  may  he  handled  by  the  su})rapnhu'  route. 

Position  of  the  Patient. —  Inasnuieh  as  the  operation  is  (hjne  in  full 
view,  and  hy  the  sense  of  touch  aided  by  the  eye,  it  is  important  that 
the  patient's  pcrinenm  should  be  elevated  to  a  considerable  height.  A 
small  sand  bag  does  not  siithce.  The  patient's  position  shonld  be  such 
that  the  perineum  is  almost  horizontal,  the  buttocks  very  highly  ele- 
vated, the  knees  and  thighs  very  strongly  flexed. 

Special  Instruments  Required — The  special  instruments  required  for 
Young's  operation  are  his  four  retractors,  forceps  for  clamping  the  pros- 
tatic lobes,  enucleator,  and  vesical  tractor,  also  a  sound,  a  staff,  and  a 
sharp-pointed  bistoury. 

The  prostate  can  usually  be  depressed  sufficiently  without  the  use 
of  the  tractor,  and  Albarran's  technic  of  using  the  finger  in  the  urethra 
to  depress  the  prostate  is,  I  believe,  generally  preferable. 

Sound. — A  full-sized  sound  is  introduced  into  the  urethra  as  a  guide. 

Incision — The  operation  may  be  performed  through  a  curved,  pre- 
rectal  section  running  from  one  ischial  tuberosity  to  the  other,  and  pass- 
ing about  3  cm.  in  front  of  the  anus  (Proust)  ;  or  one  may  make  two 
lateral  converging  inci- 
sions and  connect  them 
in  front  by  a  snip  of 
the  scissors  (Young). 

After  incision  of 
the  skin,  the  lower  flap 
is  drawn  back  and  the 
fingers  pushed  into 
the  loose  cellular  tis- 
sue on  either  side  of 
the  perineal  body. 
The  bulb  of  the  ure- 
thra, surrounded  by 
its  muscles,  is  fully 
exposed  and  the  peri- 
neal body  divided  with 
scissors  immediately 
behind  it.  Young's 
bifid  retractor  is  then  introduced  jwsteriorly  and  strong  traction  made 
wdiile  the  bulb  of  the  urethra  is  held  up  and  carefully  dissected  free. 

It  IS  most  important  in  this,  and  the  succeeding  stejis  of  the  opera- 
tion, to  stick  close  to  the  ni-cthra,  feeling  one's  way  on  the  sound  in  that 
canal.  As  soon  as  the  bulb  has  been  freed  and  drawn  well  forward, 
exposing  the  beginning  of  the  uKMubranous  urethra,  blunt  dissection  is 
made  on  either  side  to  free  the  cellular  tissue  anil  the  loose  muscular  baij: 


Fig.  178. — Pkrineai^  Incisions.  A  C,  median  incision; 
])  li  E,  Young's  incision;  1)  E  (curve),  Proust's  incis- 
ion; F  D   K,  incision  for  vosiculotoniy. 
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of  rfC'tnm  is  felt  adherent  to  the  membranous  nrethra.  A  small  band 
of  niiKsele  fibers  runs  from  the  rectum  to  the  membranous  urethra,  and 
I  his  niiiscular  band,  the  recto-urethralis  nuiscle,  is  divided  with  (jrcat 
cave  very  close  to  I  he  membranous  urethra. 

If  the  surgeon  is  in  doubt  as  to  his  bearings  at  this  point  of  the 
o])eration,  he  should  insert  a  finger  into  the  rectum  in  order  to  feel  his 
way  most  carefully,  for  the  bowel  lies  right  against  the  urethra  and 
nuiy  easily  be  opened.  As  soon  as  the  recto-urethralis  is  cut,  the  finger 
may  be  swept  across  the  front  of  the  rectum,  and  this  pushed  back  safely 
out  of  the  way. 

The  space  thus  reached  is  called  by  Proust  Vespace  decollable  retro- 
prostatique.  Blunt  dissection  discloses  the  prostate.  The  bifid  re- 
tractor is  now  exchanged  for  the  broad  posterior  retractor,  and  two  lat- 
eral, narrow  retractors  are  inserted.  Then  the  blunt  dissection  is  carried 
upward  along  the  posterior  surface  of  the  prostate,  carefully  following 
the  lines  of  this  organ  and  pushing  back  the  rectum  until  the  whole  of 
the  posterior  surface  of  the  prostate  has  been  freed  from  adhesions  and 
stands  out  plainly  in  the  wound.  It  will  then  be  seen  that  there  is  a 
space  about  1  cm.  in  length  lying  between  the  compressor  urethra^  inuscle 
in  front  and  the  apex  of  the  prostate  behind.  The  membranous  urethra 
is  opened  at  this  point. 

In  opening  the  urethra  by  a  stroke  of  the  knife,  the  unfamiliar  sur- 
geon may  find  it  difficult  to  cut  through  the  nnicous  membrane,  lie 
may  be  lost  in  the  tissues  of  the  canal,  and  had,  thci'efore,  before  per- 
forming this  step,  better  remove  the  sound  and  replace  it  by  a  grooved 
staff,  upon  which  incision  is  more  readily  nuide.  The  finger  is  then 
introduced  into  the  membranous  urethra  and  thence  into  the  prostatic 
urethra,  and  the  urethral  surface  of  the  glaiul  and  the  bladder  neck 
carefully  palpated  as  in  intra-urethi-al  prostatectomy. 

According  to  Young's  technic,  the  vesical  tractor  is  now  introduced, 
opened,  and  drawn  upward  and  forward  so  as  to  make  strong  traction 
upon  the  lateral  lobes  of  the  gland. 

According  to  Albarran's  technic,  the  finger  is  introduced  and  trac- 
tion made  W'ith  this. 

The  surgeon  now  takes  a  long,  sharp-pointed  bistoury  and  plunges 
this  about  2  cm.  deep  into  one  lateral  lobe  near  its  aj^ex  and  about  1  cm. 
from  the  median  line.  The  knife-blade  should  penetrate  the  ]-)rostatic 
tissue  close  to  the  urethra,  separating  the  lobe  partly  from  that  canal. 
The  knife  is  then  withdrawn  with  a  swee]),  dividing  the  capsule  of  the 
gland  longitudinally  for  about  2  cm.'  The  finger  is  then  introduced  into 
tliis  incision  and  the  hy])ertrophied  lobe;  freed  as  in  the  casi'  of  intra- 
nretliral  prostatectomy. 

The  outer  capsu.lc  of  the  lobe,  consisting  as  it  does  of  a  mass  of  com- 
pressed normal  gland  tissue,  besides  the  principal  capsule  of  the  gland, 
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is  iiuicli  tliickei-  lliau  tlic  ciiiisiilc  ciicoiiiilci-cd  in  iiil  ra-iircl lira!  prostatec- 
tomy; but  the  test  for  tlie'riiilit  plane  to  work  in  is  the  saint; — tlie  feel- 
ill^•  of  hthnhitecl  prostatic  tissue  ou  one  side  and  of  snioolli  capsule  on 
the  oilier.  'J'he  outer  surface  of  the  lohc  is  freed  either  hv  the  eiuicleator 
of  ^'oung  or  (as  1  l)elieve  to  he  ])referal)le)  hy  the  finger;  and  this 
enucleation  is  carefully  carried  well  n])  under  the  Idadder  neck  in  order 
to  enucleate  a  part,  at  least,  of  the  nie(lian  har  or  lolte,  it"  this  exists. 
The  hjosened  gland  tissne  is  then  seized  with  the  si)ecially  devised  for- 
c(>ps  and  drawn  downward,  while  its  outer  surface  is  fully  freed.  The 
inner  surface  of  the  hyjiertrophied  lobe  adheres  strongly  to  tlu;  j)osterior 
urethra. 

Jf  the  original  incision  with  the  knife  has  been  deep  enough,  and 
has  reached  close  beneath  the  urethral  capsule  of  the  gland,  these  adhe- 
sions have  been  in  large  measure  freed  by  this  incision;  but  a  certain 
amount  of  freeing  still  remains  to  be  done,  and  this,  if  done  carelessly, 
nsnally  results  in  rupitnrc  of  the  nuicous  mendirane  of  the  ])rostatic 
ui'itlu'a. 

It  is  here  that  Albanian's  technic  is  especially  advantageous.  Keep- 
ing a  finger  within  the  j)osterior  urethra,  and  i)ulling  the  separated  lobe 
strongly  upward,  he  gets  it  free  from  the  urethra  by  snips  with  the 
scissors,  judging  the  manner  of  his  snipping  by  the  sensation  imparted 
to  the  finger  in  the  urethra.  In  this  way  the  urethral  mucous  mem- 
brane nuiy  almost  always  be  spared. 

Having  removed  a  single  lateral  lobe  in  this  way,  its  fellow  is  re- 
moved through  a  similar  incision  in  the  opposite  side. 

After  the  lateral  lobes  have  been  removed,  the  finger  is  introduced 
into  the  urethra  and  through  the  bladder  neck,  which  is  forcibly  drawn 
downward.  A  finger  is  then  introduced  into  one  of  the  ])ros1atic  in- 
cisions, and  the  region  of  the  bladder  neck  carefully  i)alpated  for  fur- 
ther masses  of  hypcrtrophied  gland  tissue.  These,  if  found,  are  care- 
fully removed. 

Young  removes  middle  lobes  through  one  of  the  lateral  incisions  by 
turning  his  tractor  downward  and  pressing  upon  them  ;  but  the  accuracy 
of  this  procedure  is  not  to  be  compared  with  that  of  em])loying  the 
finger  as  a  tractor.     Peduncidated  lobes  should  be  snared  oif. 

At  the  end  of  the  operation  an  irrigation  tub(>  is  ])lace(I  in  the  l)lad- 
der  through  the  wound  in  the  membranous  urethra,  wlucli  may  be 
closelv  sutured  around  it,  if  it  luis  been  unduly  enlarged.  Careful 
gauze  packing  is  nuule  in  the  incisions  of  the  prostate,  in  order  to  pre- 
vent bleeding;  but  no  (wtra prostatic  packing  is  retpiired. 

In  order  to  prevent  subse(pient  sloughing  of  the  rectum,  Young  ad- 
vises that  the  edges  of  the  levator  ani  muscle,  which  are  now  i)lainly 
visible  in  the  woimd,  be  caught  together  by  a  stnnig  catgut  suture.  This 
procedure  is  not  difficult,  and  certainly  throws  the  rectiun  well  back 
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out  of  the  woiiiul.  The  lateral  parts  of  the  external  incision  are 
then  closed  up  to  the  central  point,  whence  the  perineal  tube  and 
gauze  issue. 

Difficulties  of  the  Operation.- — The  difficulties  of  the  operation  arc 
similar  to  those  met  with  in  intra-urethral  prostatectomy.  A  fibrous 
lobe  is  very  difiicult  to  remove  without  tearing  the  prostate  all  to 
pieces,  and  an  obstruction  due  to  median  bar  should  certainly  not 
be  attacked  by  this  method.  Pedunculated  median  lobes  cannot  be 
conveniently  gotten  out  through  this  incision,  and  are  best  removed 
with  the  snare  through  the  urethra,  as  described  in  intra-urethral 
prostatectomy. 

After-treatment — A  few  hours  of  continuous  irrigation  usuall}-  suf- 
fices ;  the  gauze  drains  are  removed  at  the  end  of  eighteen  hours ;  the 
perineal  tube  at  the  end  of  tw^enty-four  or  forty-eight  hours;  and  the 
patient  is  then  promptly  gotten  out  of  l)ed  if  that  is  possible. 

Postoperative  Complications. — The  only  special  postoiK-rative  compli- 
cations are  hemorrhage  and  injury  to  the  rectum. 

Intravesical  hemorrhage  does  not  occur  if  the  operation  has  been 
properly  performed,  but  several  deaths  have  occurred  from  hemorrhage 
into  the  wound.  This  is  likely  to  occur  only  in  old,  septic  individuals, 
for  whom  extra-urethral  prostatectomy  is  not  peculiarly  suited,  except 
at  the  hands  of  an  expert.  Young  seems  to  have  lost  no  cases  by  this 
accident. 

Injury  to  the  rectum  max  occur  at  the  time  of  the  operati(m.  I  tore 
the  rectum  in  the  first  three  cases  in  which  I  operated  by  this  method. 
The  wound  should  be  promptly  sutured,  and  special  care  should  be  taken 
to  bring  together  the  levator  ani  muscles  in  front  of  the  bowel.  In  my 
three  cases  the  wound  in  the  bowel  healed  kindly,  but  others  have  not 
been  so  fortunate. 

It  is  stated  that  the  bowel  may  slough  after  operation,  or  that  the 
rectal  tube  may  be  forced  through  it.  I  question  the  probability  of 
either  of  these  accidents,  unless  the  bowel  was  greatly  injured  at  the 
time  of  operation. 

Incontinence  of  urine  is  less  likely  to  occur  after  this  form  of  peri- 
neal prostatectomy  than  after  the  intra-urethral  operation,  since  the  ex- 
ternal sphincter  is  not  interfered  with.  The  danger  of  incomplete 
removal  of  the  prostatic  obstruction  is  equally  great  in  all  forms  of  i)eri- 
neal  prostatectomy. 

PROSTATECTOMY    FOR    NEOPLASM 

Althiiiigli  unsusjH'cted  macroscopic  ])r(»static  ncojilasms  nuiy  some- 
times be  successfully  removed  by  any  tyjjc  of  ])rostatectomy,  a  neoplasm 
of  sufficient  importance  to  be  diagnosed  before  the  operation  can  oidy 
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!)(>,  successfully  oxtract(>(l  liy  i-cuioviui;'  jlic  wIkiIc  iirosjntc  to^ctlicr  with 
its  cai)sule.  This  operation  was  tirsl  jK'i-lornicd  hy  I>cisriiik  in  1882, 
a  siniihu'  operation  was  jierfonncd  l)y  Fuller  in  ISDS,  and  the  technic 
has  been  finally  perfected  hy  Young  (11)04). 

Instruments  Required — The  instruments  required  arc  pi-acticallv  the 
same  as  those  used  in  extra-urethral  prostatectomy. 

The  Operation — The  position  of  the  patient  is  the  extreme  lithotomy 
position,  and  the  preliminary  work  of  exposing  the  prostate  is  carried 
(>u  in  the  same  manner  as  for  extra-urethral  prostatectomy.  But  the 
<lisscction  of  the  tissues  from  the  prostate  should  be  carried  not  only  up 
to  the  ujiper  end  of  that  gland,  but  also  over  the  seminal  vesicles  as  well. 
After  these  structures  have  been  thoroughly  freed,  the  incision  is  made 
in  the  membranous  nrethra  and  Young's  tractor  introduced  into  the 
hhi(hlei-  and  ojjened.  The  handle  of  the  tractor  is  tlien  de])ressed  and 
llie  niend)ranous  urethra  divided  transversely  close  to  the  a])ex  of  the 
})r<)state. 

By  further  depressing  the  handle  of  the  tractor,  the  pubo-prostatic 
ligament  is  exposed  and  easily  divided  by  scissors,  thus  completely  sepa- 
rating the  prostate  from  all  important  attachments  (except  posteriorly). 
The  lateral  attachments,  which  are  slight,  are  easily  sejjarated  by  the  fin- 
ger. Tlie  posterior  surface  of  tlie  seminal  vesicles  is  then  freed  by  l)lunt 
dissection,  the  now  mobile  prostate  being  drawn  well  out  of  the  wound. 
(Young.) 

The  fascia  behind  the  vesicles  is  carefully  preserved  by  Idunt  dis- 
section cb)S(;  to  those  organs.  The  nuiss  is  then  drawn  strongly  down- 
ward so  as  to  bring  the  neck  of  the  bladder  close  to  \\w  skin  W(nind. 
and  this  is  incised  in  tlu^  middle  line  in  front,  and  about  1  cm.  above 
\\u'.  neck  of  the  bladder.  The  incision  in  the  bladder  wall  is  continued 
down  on  each  side  of  the  neck  of  the  l)ladder  until  the  trigone  is  ex- 
])ose(l.  The  ureters  are  searched  for  and  the  line  of  incision  carried 
across  the  trigone  so  as  to  jiass  1  cm.  in  tVont  of  the  nretei-  oi-ifjees. 
liy  blunt  dissection  the  base  of  the  bladder  i^  then  pnshed  npwai'd  fi-oni 
the  anterior  surface  of  tlu;  seminal  \'esicles  and  \asa  deferent  ia.  These 
arc;  then  freed  from  the  bladder,  leaving  as  much  of  the  fat  and  areolar 
tissue  attached  to  the  vesicles  as  is  possible.  The  vasa  deferentia  are 
drawn  down  by  a  blunt  hook  and  di\Ided  as  high  np  as  possible,  care 
being  taken  not  to  daimige  the  ureters.  The  seminal  Ncsicles  then  come 
down  more  easily.  Their  upper  ends  arc  carefully  freed  and  the  w^bole 
mass  removed. 

Ileconstruction  of  the  vesico-urethral  gap  is  now  necessary.  The 
stuni])  of  the  membranous  urethra  is  identified  l)v  means  of  the  passage 
of  a  catheter  from  the  meatus  if  necessary.      T\\o  bladder,   wliicli  has 
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rotriU'tcd  fni-  ii])  into  the  jx'lvis,  is  cuu^lil  witli  f(trc('])s  aiul  drawn  down 
again. 

The  first  suture  is  placed  by  inserting  tlie  needle  through  tlie  trian- 
gular ligament  above  the  urethra,  and  then  out  through  the  anterior  wall 
of  the  membranous  urethra,  then  through  the  anterior  wall  of  the  bladder 
in  the  median  line  from  within  out,  care  being  taken  to  include  only  tlie 
pubmucosa  and  the  muscle.  This  leaves  the  knot  outside  the  junction  of 
the  two  a])proximated  edges.  The  thread  is  left  long.  Lateral  sutures, 
including  the  periurethral  muscular  structures  below,  and  two  posterior 
sutures,  complete  the  anastomosis  of  the  membranous  iirethra  with  a  small 
ring  into  which  the  anterior  portion  of  the  margin  of  the  vesical  wound 
has  been  fashioned  by  tying  the  sutures.  The  remainder  of  the  vesical 
wound  is  now  closed  with  sutures.     (Young.) 

The  wound  is  freely  drained  with  gauze,  its  lateral  Lranclies  being 
closed. 


OPERATIONS    UPON    THE    SEMINAL    VESICLES 

The  same  incision  as  that  used  by  Young  for  prostatectomy  is  ad- 
mirably adapted  to  operations  upon  the  seminal  vesicles.  The  operation 
is  begun  in  the  manner  described  above.  The  rectum  should  be  sepa- 
rated from  the  urethra  not  only  as  far  as  the  prostate,  but  also  beyond 
it,  to  reach  the  seminal  vesicle.  The  section  should  hug  the  prostate 
and  vesicle,  keeping  as  far  away  from  the  rectal  wall  as  possible.  When 
the  vesicle  is  reached  it  may  be  incised  (vesiculotomy)  or  excised  (vesic- 
ulectomy). If  the  wound  is  very  deep  the  tissues  to  be  operated  upon 
may  be  brought  more  fully  into  view  by  hooking  a  volscllum  into  the 
prostate  and  making  traction  upon  this. 

Vesiculotomy. — When  the  vesicle  has  been  thoroughly  exposed,  it 
is  split  from  end  to  end  and  its  interior  thoroughly  curetted.  A  ciga- 
rette drain  is  then  packed  into  this  cavity  and  led  out  through  the  peri- 
neal wound,  which  is  closed  in  the  usual  numner.  This  drain  is  with- 
drawn after  forty-eight  hours  and  reiilaced  by  a  small  tube,  which  is 
ke])t  in  as  long  as  seems  necessary. 

Vesiculectomy. — The  sheath  of  the  vesicle  is  sjjlit  and  an  effort 
made  to  fi-ec  the  organ  by  blunt  dissection  with  the  finger  or  the  handle 
of  a  scalpel.  If  the  fundus  of  the  vesicle  is  not  adhenMit.  the  oi-gan 
comes  away  very  readily.  It  is  divided  at  its  entrance  into  the  prostate 
and  extracted.  Tlie  vas  may  be  divided  and  extracted  with  it;  and,  if 
preliminary  castration  has  been  done,  the  whole  of  the  vas  may  be 
pulled  out  through  the  urethral  wound.  If  the  fundus  of  tlie  vesicle  is 
adherent,  its  enucleation  may  be  simplified  by  dividing  it  as  it  outers 
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tlic  prostate  ami  ciHlcaN'di'iiiii'  \i>  shell  it  (Mil  IVoiii  hclnw  upward;  l)iit 
iliis  iiiautMiver  may  hv  cxt  rciiu^ly  (Jitiiciilt,  and.  iiiasimicli  as  llic  vesicle 
lies  imiiKMliatcly  Ix'low  the  periloiieiim  and  is  prohaMy  adherent  ti»  this, 
rather  than  risk  openini;'  the  pei'itdiieal  ea\ity,  it  may  seem  wiser  to 
amputate  only  as  much  of  the  vesiele  as  can  readily  be  frc^ed,  and  to  be 
satisficnl  with  curetting  or  cauterizing  its  i-emains.  'i'lie  o])(>ration  is 
closed  in  the  same  manner  as  that  em])l()ye(l  for  xcsiciilotdmy. 


CHAPTER    LXXXVII 
INTRAVESICAL    OPERATIONS 

LITHOLAPAXY 

Preparation  of  Patient — If  when  first  seen  the  patient  is  suffering 
from  an  iu-nte  cystitis,  he  shonld  be  pnt  to  Led  and  kept  there  until  the 
attack  subsides  under  treatment.  If  unaffected  by  treatment,  lithol- 
apaxy  may  still  be  performed,  though  I  confess  a  preference  for  supra- 
pubic section. 

If  the  cystitis  is  not  extremely  acute,  preparatiou  for  litholapaxy 
need  occupy  luit  forty-eight  hours,  while  the  patient  is  freely  flushed 
with  water  and  hexamethylenamin.  It  is  well  to  irrigate  the  bladder 
twice  a  day  with  boric-acid  or  silver  solution  in  order  to  reduce  infec- 
tion as  far  as  possible,  and  to  estimate  the  caliber  of  the  urethra  by  the 
introductiou  of  a  blunt  sound  or  a  bulbous  bougie.  Shaving  the  pubes 
is  proper,  and  antise])tic  preparation  should  be  made  as  for  suprapubic 
section,  since  this  may  be  required  if  the  litholapaxy  fails. 

The  only  actual  antiseptic  preparation  necessary  for  the  litholapaxy, 
however,  is  a  tliorough  disinfection  of  the  penis  and  preputial  cavity  by 
green  soaj)  and  bichlorid  and  a  prolonged  irrigation  of  the  anterior  ure- 
thra inunediately  before  beginning  the  operation. 

Anesthesia — Small  stones  may  be  crushed  under  local  anesthesia, 
such  as  is  employed  for  cystoscopy.  The  operation  is  then  best  per- 
formed with  the  Chismore  combined  lithotrite  and  ]iump. 

For  multiiile  stones,  stones  more  than  an  incli  in  diameter,  or  com- 
plicated cases,  general  anesthesia  is  ]U'eferabl(>. 

Instruments  Required. — IVsides  the  usual  tal)les,  rubber  cloths,  basins, 
towels,  etc.,  1  carry  tlu^  following  outfit  to  all  litlutlapaxiivs : 

One  searelier. 

Three  lithotrites,  at  least. 

Two  as])irators,  and  at   least,  tlircc  tubes. 

One  sound — full  size  for  the  individual. 

One  woven  elbowed  catheter. 

One  large  ])iston  syringe  (ir)0  c.c). 

Tlie  a])paratus  for  nudging  solutions  of  2-per-cent  boric  acid,  1 :  5,000 
nitrate  of  silver,  and  alum  suspension. 
906 
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and  success,  according  to  the  deftness  of  the  surgeon. 


Nearly  every  operator  of  proniiucnce  lias  his  own  lithotrite,  and 
many  hav(?  devised  washing -hotth's  and  special  tuhes.  With  any  form 
of  aj)i)aratus  the  o})erati()n  m;iy  be  done,  and  with  moi'i;  or  k.-ss  rapidity 

On  these  dif- 
ferent questions  it  is  impossible  to 
enter  freely  here,  as  it  is  impracti- 
cable to  describe  all  the  instruments 
employed  at  various  hands.  1  shall 
only  describe  the  instruments  which 
I  employ,  and  touch  briefly  u})on  the 
more  notable  points  of  those  com- 
monly used  by  other  operators. 


Fig.   179. — Bicki.ow  T.ni 


Fig.   180. — Ki;vi;s   Lithotrite. 


Lithutritcs. — The  lithotrite  (Fig.  I7i))  may  be  caUed  upon  in  any 
operation  to  ]3erform  two  very  different  functions — viz.,  to  crush  a  stone 
of  .some  size  and  perhaps  of  great  hardness,  and  to  catch  and  crush  small 
crumbling  fragments  that  are  only  just  too  large  for  aspiration.  For 
the  former  purpose  a  heavy,  powerful  lithotrite  with  a  fenestrated  fe- 
59 
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male  blade  (Fig.  180)  is  required,  while  for  ihe  latter  I  ])refer  a  lighter 
instrument  with  a  solid  fenuile  blade  of  a  broad  dnek-bill  shajje.  A 
complete  outfit  should  include  these  and  several  intermediate  varieties 
of  lithotrites,  as  the  surgeon's  jndgment  dictates.  Small  lithotrites  are 
nunle  foe  children. 

The  powerful  lithotrite  shonld  possess  several 
characteristics:  (1)  The  male  blade  when  screwed 
home  shonld  pass  quite  through  the  female  blade:  an 
instrument  thns  constructed  cannot  become  clogged; 
(2)  the  wheel  (Fig.  180)  or  globe  (Fig.  179)  handle 
of  the  instrnment  mnst  be  larije  enona;h  to  afford  firm 


Fig.   181. — Bigelow  Aspirator  and  Washing-tube. 


purchase  for  the  snrgeon's  hand  (instrnment  makers 
have  a  tendency  to  neglect  this  point  npon  which  the 
utility  of  the  instrument  largely  depends)  ;  (3)  the 
catch  for  adjusting  the  screw  action  should  be  suffi- 
ciently prominent  to  be  worked  without  the  least  dif- 
ficulty. In  my  father's  instrument  (a  modification 
of  Reliquet's)  the  catch  is  saddle-sha]>ed  (Fig.  180). 
Chismore  had  added  to  his  lithotrite  an  autonmtic 
hammer  such  as  dentists  use,  and  with  it  claims  to  crush  tlu^  hardest 
and  largest  stones  with  scarcely  any  effort. 

For  small,  soft  fragments  a  flat-bladed,  duck-bill  iuslrumeul  is  use- 
ful. This  instrument  should  only  be  employed  toward  the  end  of  the 
operation.      The  nonfenestrated  blade  has  a  tendency  to  clog,  but  this 


Fig.  182. — Keyes 
w.vsiiing-tuue. 
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iiisfnimcnt  will,  In  my  luiiid,  i)i(*k  up  fra^'iiionfs  tlmt  no  other  litlioti'ite 
will  catcb.  For  small,  Jiard  frR<>-iueiits  1  cniploy  a.  li,a,lit,  sinall-bladcd 
fenestrated  instrnnient. 

The  Aspirator. — The  aspirator  or  washing-])oltle  of  IJio'elow  (Fig. 
181),  as  now  perfected,  I  prefer  to  any  other.  The  aspirating  lithotrite 
of  t^hisniore  is  usefnl  for  office  operations  upon  small  stones. 

Wasldng-iuhcs. — The  major  part  of  the  washing  1  do  with  Gnyon's 
tuhe,  thongh  my  father  prefers  the  Bigelow  (Fig.  181).  To  catch  the 
last  fragment  the  Keyes  tnbe  (Fig.  182)  is  nsefnl,  I  cm])loy  it  with 
the  beak  tnrned  downward.  Its  tip  then  depresses  the  floor  of  the  blad- 
der into  a  dependent  pouch  whose  contents  are  readily  as])i rated  into  the 
eye  which  overhangs  it. 

The  Operation. — This  is  litholapaxy:  To  catch  the  stone  with  an  in- 
strument passed  through  the  urethra,  to  fragment  it  sufficiently  for  the 


Fi<;. 
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Shutting  in  thk  Skakch   fok  I'KAtiMKNTs.      (^Morrow.) 


.  ING     AND 


detritus  to  pass  out  through  a  tube,  and  to  suck  this  out  by  some  suitable 
apparatus. 

The  jjatient  is  placed  u])on  the  ojTcrating  table  on  his  back,  with  his 
feet  widely  separated  and  a  sand  bag  beneath  his  hips,    lie  is  then  cathe- 
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tcM-izcd  iiiid  100  to  150  c.c.  of  wann  I)orie-acid  solution  injected  into  tlie 
Madder.  A  litliotrito,  scl(>eted  in  accordance  with  the  size  of  the  stone, 
is  then  introduced  (Fig.  183).  It  may  have  to  ho  assisted  over  the 
pi-ostate  h\'  ])r(>sisiire  on  tlie  jDerinenin.  Once  in  the  Idadder,  the  instrn- 
nient  is  ])assed  gently  onward  nntil  its  jaws  tonch  the  hack  walL  Then, 
gentle  ta])])ings  along  the  side  wall  qnicldy  indicate  the  position  of  the 
stone.  AVhen  this  is  fonnd,  the  jaws  of  the  lithotrite  are  tnrned  away 
from  it,  o})ened,  returned  while  open  over  the  spot  where  the  stone  was 


Fig.  184. — Showing  the  Manner  of  Holding  the  Bulb.     The  Left  Hand  Holds  the 
Weight  ■while  the  Right  Manipulates  It.     (Morrow.) 


found,  and,  heing  gently  closed,  the  stone  will  he  grasjied.  The  screw 
power  is  now  thrown  on  and  a  half  turn  given  to  the  screw.  This  fixes 
the  stone.  As  the  half  turn  is  being  given,  the  jaws  of  the  lithotrite  are 
to  be  gently  moved  away  from  the  bladder  wall  toward  the  center  of  the 
bladder.  If  a  portion  of  mucous  membrane  has  been  entrapped  with 
the  stone,  the  ojierator  instantly  appreciates  it  as  an  obstacle  to  the  easy 
rotation  of  the  shaft  of  tlie  instrument.  In  sucli  case  tlie  jaws  are  un- 
locked, the  stone  allowed  to  drop  out,  and  another  elfort  made  to  catch  it 
more  cleanly.  If  the  instrument  rotates  freely  to  the  center  of  the  blad- 
der, the  screw  power  is  firndy  applied  and  the  stone  fragmented.     The 
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frac'inents  fall  on  cither  yidc,  and  are  picked  np  and  ai^ain  and  again 
fragmented. 

Inasmuch  as  the  fragments  have  a  tendency  to  gi-avitate  back  to  the 
spot  where  the  stone  originally  lay,  this  mnst  be  renicnibcred. 

With  a  fenestrated  instrument  there  is  no  occasion  to  stop  to  clear 
the  jaws  or  to  test  them  for  clogging.  The  work  goes  evenly  on  until 
the  operator  infers  that  he  has  manufactured  enough  dehris  to  nuike  a 
creditable  wash,  and  then  a  tube,  as  large  as  the  urethra  will  admit,  is 
introduced,  the  washing-bottle  coupled,  the  stopcock  turned,  and  by  al- 
ternate compressions  and  relaxations  of  the  l)ull)  the  fragments  are 
sucked  up  into  the  bottle  and  fall  into  the  receiver  beneath  (Fig.  184). 
Care  must  be  taken  to  allow  no  air  to  enter  the  l)lad(ler.  In  the  case 
of  small  tutes  this  is  best  averted  by  pausing  in  the  intr(»duction,  when 
the  eye  is  yet  within  the  prostatic  sinus,  and  filling  the  tul)('  from  a  pis- 
ton syringe.  If  the  tube  is  largo  the  bottle  is  simply  cou|)hM]  Ixd'orc  the 
eye  reaches  the  bladder ;  then,  having  turned  on  the  sto])cock,  the  o];(n-ator 
waits  a  moment  until  he  hears  the  air  which  was  contained  in  the  tube 
bubble  up  within  the  bottle.  Now  the  bulb  is  compressed,  the  nrostatic 
sinus  is  flooded,  and  the  end  of  the  tube,  as  it  were,  floated  in  through 
the  open  gate  at  the  bladder's  mouth. 

If  the  tube  becomes  clogged  by  a  fragment  (which  the  competent 
operator  at  once  recognizes  by  the  increased  resistance  to  his  ju-essure 
upon  the  bulb),  a  forcible  compression  of  the  latter  will  often  dislodge 
the  impacted  body.  Should  this  maneuver  fail,  the  bottle  must  Ix;  un- 
cou})lcd  and  a  probe  run  down  the  tube  to  drive  out  the  impacted  jjiece. 
Under  no  circumstances  should  a  tube  be  withdrawn  with  a  sliarj)  frag- 
ment impacted  in  its  eye,  for  the  fragment  will  tear  the  deep  urethra 
and  may  cause  prostatic  abscess. 

The  lithotrite  is  again  introduced,  some  more  di-hris  unxdo  and  re- 
moved, and  so  on  until  no  further  click  of  fragments  can  be  heard  as  the 
water  swashes  in  and  out  of  tlu;  bladder  either  by  the  o])erator  or  bv  an 
assistant's  ear  placed  against  the  hypogastrium.  For  this  tinal  search  I 
use  the  Keyes  tube,  sometimes  supplementing  it  with  (juyon's  tube. 

When  listening  for  the  click  of  stone  the  unaccustomed  car  nuiy  be 
misled  by  the  click  produced  wdien  the  bladder  wall  catches  in  the  eye 
of  the  instrument.  This  is  a  muffled,  double  click,  (\m\v  <listinct  from 
the  single  sharp  click  of  a  fragment  of  stone.  If  in  doubt  the  tube 
may  be  pushed  well  in  or  over  to  one  side  and  the  bladder  click  thus 
elicited. 

After  the  surgeon  lias  thus  satisfied  himself  that  no  fragment  re- 
mains in  the  bladder,  a  cathctcu*  is  again  introduced  and  the  l)oric-acid 
solution  drained  a^vay.  A  few  rapid  w^ashes  usnaily  sutHcc  to  clear  the 
bladder  of  blood.  If  not,  this  is  accom])lished  by  alum  injections.  To 
close  the  operation  nitrate-of -silver  solution  (1:  4,000)  is  injected.     As 
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the  last  of  this  is  entering  the  catheter,  the  instrument  is  slowly  with- 
drawn, so  that  the  solution  bathes  the  posterior  and  the  anterior  urethra. 
As  soon  as  a  few  drops  trickle  from  the  meatus  the  catheter  is  rein- 
troduced and  the  bladder  emptied.  The  patient  is  then  returned  to 
his  bed. 

I  know  no  operation  of  which  the  success  depends  so  entirely  upon 
the  surgeon's  skill  and  technic.  What  is  most  dithcult  to  the  novice  is 
to  crush  the  stone  methodically  and  deliberately.  The  first  catch  and 
crush  is  usually  easy,  and  perhaps  in  a  given  case  it  would  be  possible 
for  an  unskilled  operator  to  make  quick  work  of  the  larger  fragments 
without  any  particular  method;  but  long  before  the  last  fragment  has 
been  crushed  such  an  operator  wall  find  himself  pottering  about  in  the 
bladder,  never  finding  any  considerable  fragment,  although  the  clicks 
upon  the  tube  assure  him  that  there  is  plenty  of  w'ork  left  to  do.  This 
deadlock  may  continue  quite  indefinitely,  and  the  only  w^ay  to  avoid  it 
is  to  know  in  exactly  wdiat  part  of  the  bladder  the  stone  tends  to  lie 
and  in  exactly  what  part  of  the  bladder  the  beak  of  the  lithotrite  is. 
The  practiced  physician  learns  these  things  from  the  very  first  touch, 
and  appreciates  also  the  general  contour  of  the  bladder,  its  trabecular, 
saccules,  etc.  But  the  neophyte's  only  hope  is  to  go  slowly.  He  learns 
by  the  first  gi'asp  whether  the  stone  lies  to  the  right  or  to  the  left, 
whether  near  the  neck  of  the  bladder  or  far  from  it,  and,  accordingly, 
he  can  check  his  tendency  to  wander  fruitlessly  about  by  directing  the 
blades  of  his  instrument  to  this  spot  where  the  larger  fragments  are  al- 
most sure  to  be  found,  or  by  closing  the  lithotrite  and  using  it  as  a 
searcher.  It  is  scarcely  necessary  to  say  that  the  lithotrite  has  no  wider 
range  of  motion  than  any  other  urethral  instrument.  It  may  be  pushed 
forward  and  backward ;  it  may  be  rotated ;  the  shaft  may  be  elevated  or 
depressed  a  few  degrees,  but  any  turn  of  the  shaft  toward  the  right  or 
the  left  is  quite  unnecessary,  and  likely  to  be  dangerous.  It  is  also  to  be 
noted  that  when  the  lithotrite  is  touching  the  base  of  the  bladder  it  is 
opened  by  pulling  the  male  blade  forward,  while  to  open  it  near  the  neck 
of  the  bladder  the  female  blade  is  pushed  backward.  It  is  in  geni>ral 
easier  and  safer  to  crush  the  stone  near  the  neck  of  the  bladder,  and  the 
instinctive  tendency  of  the  beginner  to  let  his  instrument  gi-avitatc 
toward  the  fundus  must  be  overcome. 

When  a  fragment  is  peculiarly  elusive  it  usually  lies  in  some  kind 
of  a  pocket,  from  whicli  it  may  be  extracted  by  rolling  the  patient  to  one 
side  or  the  other,  ])utting  him  in  the  Trendelenburg  ])()sitioii,  or  sini))ly 
by  depressing  the  fioor  of  the  bladder  with  the  ojmmi  lithotrite  and  im- 
parting a  succession  of  short,  sharp  jars  to  the  patient's  pelvis  until  the 
stone  rolls  into  the  gras]>  of  the  instrument. 

After-treatment — The  course  of  water  an<l  hexaniethylenaniin  is  re- 
sumed as  soon  as  possible  after  operation.     If  the  bladder  is  very  irri- 
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table  a  catlielcr  may  be  tied  in,  |)ut,  as  a  rule,  I  prefer  to  let  the  patient 
urinate  spontaneously,  and  only  use  a  catheter  in  case  of  retention,  and 
for  a  routine  boric-acid  wash  twice  a  day.  The  irritaliility  of  the  blad- 
der the  first  few  days  nuiy  be  coutroUed  bv  m()ri)liin  or  by  opium  sup- 
positories. Nitrate-of-silver  injections  or  instillations  atl'ord  great 
relief  toward  the  end  of  the  first  week,  but  they  are  ii-ritatinu'  dui'ing 
the  first  days. 

It  is  unwise  to  let  a  ])atieut — especially  an  old  man — get  u\)  Ix'fore 
four  days  have  passed,  lie  may  seem  v/ell  before  that  time,  but  his  sore- 
ness may  return  and  mild  cystitis  occur  if  he  gets  up  too  soon.  I  have  in 
exceptional  instances  turned  my  patient  out  on  the  second  day.  1  have 
indeed  operated  in  my  office  several  times  under  local  an(;sthesia — and 
with  no  anesthetic  in  the  case  of  snuiU  stone — but  this  again  oidy  in 
exceptional  cases. 

Tlie  after-treatment  cannot  be  considered  complete  until  the  patient 
has  been  searched  for  stone  one  month  after  the  operation,  nor  can  any 
assurance  be  given  that  no  fragment  has  been  left  behind  until  this  search 
has  been  performed. 

For  this  ]nirpose  the  cystoscope  should  be  employed. 

Complications — Complications  during  Operation. — The  difficulties 
most  connnonly  encountered  in  finding  and  crushing  the  stone  have  al- 
ready been  noticed.  It  may  happen  that  the  stone  cannot  be  crushed, 
either  on  account  of  its  great  size  or  hardness,  or  on  account  of  its 
])nsirion  in  a  small-mouthed  pocket.  In  any  such  case  litholapaxy 
must  be  given  up  and  suprapubic  lithotomy  performed  immedi- 
ately if  possible.  Clogging  is  quite  impossible  with  a  fenestrated 
lithotrite. 

The  com|)lication  most  to  Ix;  feared  is  inability  to  crush  ;ind  remove 
the  last  fragment.  If  there  is  mu(di  sacculation  or  tralxH-ulalion  of  the 
lihiddei-  the  last  fragment  is  most  elusive,  and,  rather  than  ])rotract  the 
operation  unduly,  it  may  be  preferal)lc  to  postpones  its  coni}iletion  to  an- 
otlicr  time.  This  concession  can  only  be  made  with  reluctance,  since  it 
forfeits  the  most  brilliant  advantage  of  litholapaxy — viz.,  the  entire 
removal  of  the  stone.  Spasm  of  the  bladder  is  a  most  annoying  feature 
of  operations  under  local  anesthesia,  but  is  rarely  troublesome  w'hen  a 
general  anesthetic  is  em])loyed. 

Postoperative  Coniphcaiioiis. — After  litholapaxy  all  the  complica- 
tions may  occur  that  are  met  with  after  the  various  operations  upon  the 
urinary  tract,  from  catheterism  upward:  retention,  hemorrhage,  mild  or 
pernicious  urethral  fever,  cystitis,  ])rostati(;  abscess,  ej)i(lidyniitis,  or 
even  the  graver  complications,  suppression,  surgical  kidney  ( ])velone- 
j)hritis),  possibly  even  pyemia  and  septicemia;  but,  as  a  rule,  a  careful 
operation  has  no  sequence  but  a  little  temporary  discomfort  for  a  week 
or  less,  followed  by  a  cure. 
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Impacted  frapnents  in  the  urethra,  one  of  the  horrors  of  okl-fash- 
ioned  lithotrity,  shonhl  never  occur  with  this  operation.  If  the  bladder 
is  left  empty  of  fragments  such  a  complication  is  obviously  impossible. 
Shoidd  it  ever  occur,  the  foreign  body  may  be  pushed  back  into  the  blad- 
der or  removed  from  the  urethra  by  one  of  the  methods  already  alluded 
to  (p.  446).  Hemorrhage  is  usually  checked  by  the  postoperative  wash. 
Should  it  be  profuse  and  the  bladder  fill  with  clots,  the  easiest  way  to 
remove  these  is  by  the  aspirator,  using  a  small  tube.  Cystotomy  is  the 
last  resort. 

The  commonest  postoperative  complications  are  those  relating  to  the 
prostate  and  to  the  kidneys.  Epididymitis  and  abscess  of  the  prostate  are 
complications  of  a  litholapaxy  roughly  performed.  But  the  most  skilled 
hand  cannot  always  prevent  prolonged  postoperative  prostatic  catarrh, 
which  may  make  both  patient  and  surgeon  wish  that  section  had  been 
performed.  Less  frequent,  but  far  more  dangerous,  are  the  kidney  com- 
plications. It  is  the  old  man  with  long-standing  cystitis — perhaps  one 
who  has  been  often  o])erated  upon  for  stone — whose  kidneys,  worn  out 
by  retention  and  infection,  are  most  likely  to  succumb.  Lithotomy  is 
much  better  suited  to  such  cases,  since  the  atonied,  pouched  bladder 
nuikes  litholapaxy  a  very  trying  operation,  while  section  is  quicker, 
jjrovides  better  drainage,  and  permits  removal  of  the  prostatic  ob- 
struction causing  the  recurring  stone.  But  it  is  vain  to  argue  with 
these  men;  they  are  satisfied  with  the  relief  they  are  accustomed 
to  obtain  from  litholapaxy  and  cannot  be  made  to  see  its  lurking 
dangers. 

Relapse  after  litholapaxy  may  occur  from  one  of  three  causes:  (1) 
A  fragment  may  be  left  by  the  operator;  (2)  a  new  stone  may  come 
down  from  the  kidney;  or  (3)  phosphatic  reaccumulation  may  occur  in 
a  catarrhal  bladder.  The  first  contingency  is  guarded  against  by  the 
thorough  search  at  the  end  of  operation,  and  again  a  month  later.  The 
second  is  prevented  by  the  hygienic  rides  already  laid  down,  or  is  fore- 
seen by  establishing  the  presence  of  kidney  stone.  The  third  can  be 
prevented  only  by  lithotomy,  and  not  always  by  that  ojieration.  Freyer 
states  that  he  has  had  no  relapses  after  litholapaxy,  although  he  has  per- 
formed it  610  times. 

Yet  I  have  removed  by  litholapaxy  a  stone  that  formed  after  one  of 
his  suprapubic  prostatectomies. 

I  cannot  pretend  to  have  equaled  his  record,  nor,  I  believe,  can 
any  other  surgeon,  but  I  am  sure  that  lith()la])axy,  if  properly 
performed,  exposes  the  patient  to  no  more  danger  of  recurrence  than 
does  lithotomy,  except  inasmuch  as  lithotomy  enables  the  surgeon  to 
deal  with  obstructive  conditions  which  cannot  be  reached  by  litho- 
lapaxy. 
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OTHER  INTRAVESICAL  OPERATIONS 

Many  types  of  intravcsifal  operating  cystoscopos  have  been  invented 
bv  ingenions  snrgeons.  Bnt  these  have  accomplished  little  nim-e  than 
the  occasional  picking  of  a  stone  from  the  nreter  orifice. 

Of  Nitzc's  operating  cystoscope  we  can  only  say  that  the  wonderful 
cures  claimed  for  it  by  its  inventor  have  not  been  confirmed  by  anyone 
else.  Intravesical  operations,  especially  for  bladder  tumor,  are  dis- 
tinctly "  in  the  future," 


CHAPTER    LXXXVIIl 

OPEKATIONS    FOR    THE    CURE    OF    URINARY    FISTULJ^    AND 
DEFECTS    OF    THE    URETHRA 

URINARY    FISTULit 

Treatment  of  fistnlu'  tliscliarging  urine,  whether  tlicy  connect  with 
the  kidney,  the  nreter,  the  bhidder,  or  the  nrethra,  is  primarily  ex- 
pectant. If  retention  is  not  present,  most  fistuhe  will  heal  of  their  own 
accord,  unless  there  is  considerable  loss  of  tissue.  If  there  is  retention, 
Avhether  due  to  kinking-  or  obstruction  of  the  ureter,  or  to  urethral 
stricture  or  prostatic  obstruction,  this  must,  of  course,  be  removed 
before  the  reestablishment  of  urinary  flow  through  the  natural  passages 
can  be  looked  for. 

Among  the  injections  employed  to  encourage  the  healing  of  urinary 
fistulcV,  the  25-per-cent  ethereal  solution  of  hydrogen-])eroxid  is  gen- 
erally tlie  most  useful ;  but,  if  all  else  fails,  ojjeration  may  be  required 
to  heal  the  fistula. 

The  types  of  fistuke  requiring  operation  fall  under  the  following 
heads : 
lienal  fistula.  Vesicovaginal  and  vesico-uteriue  fistula. 

Hypogastric  vesical  fistula.     Urethro-rectal  fistula. 
Vesico-intestinal  fistula.  ITrethro-perineal  fistula. 

Penile  fistula. 

The  surgical  principle  at  the  bottom  of  almost  all  the  operations 
undertaken  is  the  separation  of  the  visceral  and  cutaneous  ends  of  the 
fistula,  suture  of  the  visceral  orifice  (or,  if  the  fistula  is  between  two 
viscera,  suture  of  both  visceral  orifices),  and  the  interjx)sition  between 
the  two  ends  of  the  fistulous  tract  of  a  thick  body  of  normal  tissues  after 
the  tract  itself  has  been  excised.  The  treatment  of  renal  fistula  forms 
almost  the  only  exception  to  tliis  rule. 

Pk.\ai>  Fistula 

Urinary  fistula  in  the  loin,  following  operation  upon  the  kidney, 
will  usually  heal  unless  there  is  obstruction  to  the  normal  urinary  out- 
916 
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flow,  or  unless  there  remains  a  pyoneplirotic  kidney  or  a  tubercular 
kidney  or  ureter  within  the  loin.  The  operations  for  tlie  relief  of  these 
fistidiu  consist,  therefore,  in  the  relief  of  urethral  or  renal  retention,  if 
these  be  present,  or  in  the  removal  of  the  disorganized  kidney.  Prcn-ious 
to  operation  an  attempt  to  encourage  the  closing  of  the  fistula  by  the 
])rolonged  retention  of  a  ureteral  catheter  should  be  attempted  if  this 
is  practicable. 

Kemoval  of  ureteral  obstructions  has  already  been  discussed  (p. 
853).  Nephrectomy  of  an  ohl  pyonephrotie  kidney  which  has  long  been 
fistulous  is  one  of  the  most  ditiicult  and  dangerous  operations  of  urinary 
surgery.  The  operation  is  conducted  U])()n  the  usual  lines  for  nephrec- 
tomy, but  the  kidney  may  be  found  so  bound  down  in  a  mass  of  adhe- 
sions that  it  is  impossible  to  determine  what  is  kidney  and  what  scar, 
and  still  more  imiwssible  to  separate  the  organ  from  its  fibrous  bed. 

Basing  his  practice  upon  the  researches  of  Hermann  and  Nicolai, 
Holt  ^  has  suggested  and  ])racticcd  ligature  of  the  renal  pedicle  for  the 
pnrpose  of  avoiding  the  difiiculties  of  this  operation.  lie  incises  the 
internal  alxlominal  wall  along  the  outer  edge  of  the  rectus,  pushes 
the  large  and  small  intestines  toward  the  median  line,  and  incises  the 
peritoneum  over  the  renal  vessels  to  the  outer  side  of  the  mesocolon. 
The  retro]ieritoneal  tissues  are  then  separated  toward  the  vertebral  col- 
unni  until  the  renal  artery  and  vein  are  discovered.  If  the  adhesions 
are  so  dense  as  to  make  this  separation  difficult,  it  may  be  preferable  to 
incise  the  })osterior  i^eritoneum  internal  to  the  colon,  and  proceed  with 
the  ligature  of  the  renal  vessels  in  the  space  between  the  colic  arteries. 
The  artery  and  veins  are  tied  separately,  and  a  careful  search  made  to  be 
sure  that  no  accessory  renal  vessel  has  been  overlooked.  The  wound  is 
then  closed  in  the  usual  numner. 

IlYroGASTiuc  Vesical  Fistula 

Hypogastric  vesical  fistula  will  usually  close  if  the  external  orifice 
is  kept  widely  open  so  as  to  })rohibit  pocketing,  and  if  urethral  obstruc- 
tion is  relieved.  The  retairuid  urethral  catheter  nuiy  be  of  assistance. 
Even  thongh  the  fistula  renuuns  open  for  many  weeks  or  opens  and 
closes  intermittently,  the  snrgeon  should  not  be  too  hasty  in  suggesting 
operative  relief,  but  shotild  reserve  this  for  cases  that  have  proven  abso- 
Intely  rebellious  for  months. 

The  operation  should  consist  in  excision  of  the  fistnlous  tract,  free- 
ing of  the  wall  of  the  bladder,  and  closure  of  the  fistulons  orifice  in  the 
bladder  wall  by  matti-ess  sntures  reenforced,  if  possible,  by  a  layer  of 
Lend)ert  sutures.     The  abdominal  wound  uuiy  be  left  open,  or  the  mus- 
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clcs  may  be  caught  together  over  a  small  drain.     The  retained  urethral 
catheter  should  be  employed,  if  possible. 

Vesico-intestinal  Fistula 

The  operation  for  vesieo-intestinal  fistula  consists  in  median  abdom- 
inal section,  isolation  of  the  loop  of  intestine  adherent  to  the  bladder 
(a  large  ureter  catheter  placed  in  the  fistula  may  be  of  assistance), 
emptying  and  clamping  of  the  gut,  separation  of  the  gut  from  the  blad- 
der, closure  of  the  gut  by  enterorrliaphy  or  end-to-end  anastomosis,  and 
closure  of  the  bladder  orifice  by  mattress  suture.  The  retained  urethral 
catheter  and  drainage  to  the  point  of  suture  in  the  bladder  are  again 
necessary. 

Vesicovaginal  and  Vesico-uterine  Fistula 

Vaginal  Fistula. — The  patient  is  placed  in  the  lithotomy  position 
and  the  vaginal  orifice  of  the  fistula  exposed  and  liberated  by  a  circular 
incision.  This  incision  is  carried  up  about  the  fistula  until  the  nuicous 
membrane  has  been  freed  up  to  the  bladder.  The  fistula  is  then  turned 
inside  out,  as  it  were,  and  caught  by  one  or  two  submucous  sutures.  The 
vesicovaginal  septum  is  then  sutured  with  chromic  gut,  and  afterward 
the  vaginal  wall  sutured  over  all  with  simple  catgut.  The  bladder 
should  be  drained  by  a  retained  catheter. 

Vesico-uterine  Fistula. — The  closure  of  vesico-uterine  fistula  is 
extremely  difHcult.  An  attempt  at  closure  may  be  made  by  excising 
the  fistulous  tract  and  then  suturing  through  and  through  exclusive  of 
the  bladder  mucous  membrane.  If  this  fails,  an  attempt  may  be  made 
to  suture  in  layers,  as  above  described ;  or  the  mucous  memlirane  may 
be  cut  from  the  uterine  cervix  and  sutures  passed  through  this  for  the 
purpose  of  closing  it,  while  leaving  the  fistula  in  communication  with 
the  uterus.  If  this  is  done,  the  fistula  must,  of  course,  be  large  enough 
to  permit  the  jDassage  of  the  menstrual  flow. 

Ueeturo-rectal  Fistula 

The  fistida  is  reached  by  the  bilateral  or  curved  prerectal  ])erineal 
incision.  If  it  is  of  small  dimensions,  it  may  then  be  occluded  by  fresh- 
ening its  interior  and  simply  throwing  a  catgut  ligature  about  it ;  but  if, 
as  is  usually  the  case,  it  is  too  short  and  wide  for  this  treatment,  it 
must  be  freely  divided  close  to  the  uretlira.  The  rectum  is  then  closed 
with  submucous  sutures  of  chromic  gut,  tlie  urethral  orifice  closed  in 
like  manner,  the  edges  of  the  levator  ani  sought  for  and  brought  to- 
gether as  in  Young's  oi)eration  for  prostatectomy,  and  ample  drainage 
provided  for  the  external  wound,  but  very  little  drainage  in  the  depth. 
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Tli(>  drainage  is  removed  i.n  f()rtv-cii;lil  Imiii-s  and  the  cxtei'iial  wound 
]H'niiitted  to  grannlafc. 

In  difficult  cases,  this  oprn-ation  will  only  su(*(;eed  it'  preliminary 
su})rapul)ic  cystotomy  is  done. 

As  routine  practice,  it  is  best  to  place  a  retained  catlieter  in  the  ure- 
thra for  the  first  week. 

Alexander  has  suggested  that  the  proper  application  of  pads  of 
gauze,  well  greased,  with  vaselin,  high  up  in  the  wound  will  deflect  the 
flow  of  urine  from  the  sutured  rectum  and  obviate  the  necessity  of  clos- 
iuii  tlie  urethra,  which  is,  therefore,  permitted  to  heal  by  granulati(m. 

Kotation  of  the  rectum,  in  order  to  place  its  fistulous  orifice  at  a 
point  not  opposite  to  the  urinary  channels,  has  l)een  practiced  by  Fuller 
and  others,  but  is  of  doubtful  value. 

If  the  urethro-rectal  fistula  is  so  large  that  the  above  operation  is 
impossible,  the  fistula  may  be  changed  into  a  urethro-perineal  one  by 
Alhai-ran's  procedure  of  freeing  the  rectum  by  a  posterior,  U-shaped 
incision  carried  up  to  beyond  the  point  of  fistula.  Lateral  incisions  are 
tlien  made  in  the  rectal  wall  and  carried  forward  to  meet  in  a  V  above 
the  fi.stulous  orifice  on  the  anterior  wall  of  the  rectum.  The  two  edges 
of  this  V  are  then  united  so  as  to  leave  a  urethral  channel  running  to 
the  perineum.  The  posterior  edges  of  the  V  were  also  then  united,  thus 
isolating  the  rectum  from  the  new  urethro-perineal  fistula.  After  heal- 
ing had  taken  place,  the  urethro-perineal  fistula  is  closed  by  a  secondary 
operation. 

ITliETIIRO-rERINEAT.    FiSTULA 

Perineal  urethral  fistuhr  will  almost  alwa^'s  close,  unless  they  are 
tuberculous  or  cancerous,  by  the  lapse  of  time,  if  the  calil)er  of  the  urc- 
tlira  is  kept  o])en  by  sounds.  Injection  of  ethereal  peroxid  is  of  great 
assistance.  Albarran  suggests  that  cauterization  with  the  actual  cautery 
is  useful.  If  these  means  fail,  the  fistula  may  be  closed  by  free  dissec- 
tion of  tlie  ])erineum,  excision  of  the  scar,  suture  of  the  urethra  around 
a  retained  catheter,  over  which  is  drawn  a  thick  layer  of  the  urethi-al 
and  perineal  muscles,  and  closure  of  the  skin.  Or  Guyon's  flaps  may 
be  em])loyed,  as  after  fistulization  for  complicated  traunuitic  stricture 
(see  below). 

Penile  Fistula 

Penile  fistula^  are  to  be  treated  alt)ng  the  general  lines  a])])licable  to 
])erineal  fistuhv.  The  methods  commonly  descriknl  for  closure  of  penile 
fistula  are  three: 

Sim])le  suture  of  the  fistula  after  excision. 

Lateral  flap  method. 

Posterior  flap  method. 
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Tlic  lalcrul  ll:i]i  uictliod  consists  in  sniTonndino-  tlie  orifice  of  tlio 
iislula  l)_v  ;i  rcclau^iilar  incision,  the  edges  of  which  are  tnrned  in  and 
siiliired.  A  rectaiiiiidar  tlap  is  then  made  to  one  side  and  draAvn  across 
the  raw  sjiace  k'ft  h_v  the  intnrning  of  the  skin  abont  the  fistnla.  If  the 
listnLa  is  too  hirge  to  be  closed  by  this  method,  the  posterior  and  hiteral 
flap  incision  of  Pastean  may  be  employed.  The  edges  of  the  iistnla  are 
freshened  and  two  lateral  flaps  tnrned  back.  A  third  flap  is  then  cnt 
al)()iit  1  cm.  posterior  to  the  lateral  flaps,  its  apex  abont  3  cm.  farther 
down  on  tlie  ]ienis  or  scrotnm,  its  base  at  the  fistnla.  This  flap  is  then 
freed  and  turned  iij)  over  the  fistnla  and  carried  beyond  this  nnder  the 
skin  in  front,  where  it  is  held  by  two  sntnres.  This  flaji  forms  the  new 
urethral  mncons  membrane.  The  two  lateral  flaps  are  then  drawn  to- 
gether across  the  raw  snrfaee  of  the  posterior  flap  and  the  space  left 
wdiere  the  posterior  flap  w^as  tnrned  up  is  closed  by  lateral  sntnres. 

RESECTION    OF   THE    URETHRA 

Resection  of  the  ni'ethra  is  described  by  Albarran  under  four  heads: 
Resection  for  traumatic  and  limited  inflammatory  strictures. 
Resection  for  complicated  traumatic  strictures. 
Resection  for  stricture  complicated  l)y  infiltration. 
Resection  for  rupture  of  the  nretlira. 

Resection    for    Traumatic    and    Limited    Ixflam:matory    Stric- 
tures 

A  sound  is  introduced  down  to  the  stricture,  median  perineal  sec- 
tion is  performed,  and  the  urethra  divided  in  front  of  the  stricture. 
The  divided  nretlira  is  then  drawn  down  and  the  dense  stricture  mass 
excised,  leaving  tlie  two  ends  of  the  urethra  separated  by  a  greater  or 
less  distance.  These  urethral  ends  are  then  freed  sufficiently  to  bring 
them  together,  and  tliey  are  sutured  with  catgut,  the  sutures  through 
the  superior  wall  being  knotted  inside  the  canal,  the  others  outside.  A 
retained  catheter  may  be  ])laced  in  the  urethra,  but  it  is  ]n'eferable  to 
insert  a  small  ])erineal  tube  through  a  longitudinal  incision  in  the  floor 
of  the  urethra  posterior  to  the  stricture. 

In  many  instances  it  is  ])ossible  to  make  the  resection  incom]ilete, 
removing  a  large  mass  of  scar  tissue,  but  leaving  a  l)ridge  at  the  roof  of 
the  urethra.  In  order  to  insure  the  patency  of  the  canal,  it  is  best,  in 
suturing  it,  to  S])lit  the  floor  and  to  suture  this  longitudinal  incision 
transversely  so  as  to  enlarge  the  urethral  caliber.^ 

*  Hugh  Cabot  has  described  this  operation  in  detail,  insisting  especially  on  the  pos- 
sibility of  extensively  mobilizing  the  urethra  anterior  to  the  stricture  for  the  purpose 
of  closing  the  gap. 
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ReSKCTIOX     KOR     COMI'LK'ATKI)     'I'l.'A  I' AI  AT IC     StKICTUKKS 

If  the  stricture  is  vcrv  wide  or  coiiipiicalc*!  \)\  considcnililc  pcri- 
urethritis,  the  operation  above  described  may  be  impracticable.  In  this 
event,  the  best  proeednrc  to  follow  is  probably  that  of  Pasteaii.  At  a 
tii'st  operation  a  urethro-i)orineal  fistula  is  deliberately  made,  eitliei-  by 
lonii'itiidinal  incision  of  the  urethra  and  sntui-e  of  its  edi>es  to  tlie  lat- 
eral ediics  (»f  the  skin  wound,  or,  if  the  two  ends  of  the  urethra  nvv. 
widely  sejiarafed,  by  suture  of  eaeh  of  these  extremities  to  the  skin. 
The  fistula  thus  ])roduced  is  closed  at  a  second  operation  by  Guyon's 
lateral  Haps.  One  rectangular  flap  is  made  to  the  right  of  the  fistula, 
with  its  base  toward  the  fistula  and  its  free  horder  to  the  right.  This  is 
turned  in  and  sutured  so  as  to  close  in  the  urethra.  To  the  l(>ft  of  the 
urethra  a  much  longer  rectangular  flap  is  then  made,  with  its  edge 
toward  the  urethra  and  its  base  lateral.  This  is  drawn  over  to  cover  in 
the  defect  made  by  turning  in  the  first  flap. 

Heteroplastic  Operattojsts 

j\Iensell,  Woelfler,  and  my  father  have  closed  in  large  defects  of  the 
urethra  by  implanting  a  piece  of  mucous  membrane  taken  from  the 
inner  layer  of  the  prepuce.  Lapiejko  ^  has  reviewed  the  sul)ject  and  re- 
])orted  three  cases  in  which  he  employed  mucous  membrane  taken  from 
tlie  lip. 

'  Guyon's  Annalea,  1894,  p.  1. 
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VARIOUS   OPERATIONS   UPON  THE  URETHRA   AND   BLADDER 

MEATOTOMY 

Antisepsis — The  tip  of  tlie  peius  shonld  be  well  cleansed  with  soap 
and  water  and  bichlorid,  and  the  terminal  portions  of  the  anterior  nre- 
thra  irrigated  with  a  1 :  5,000  solution  of  the  latter. 

Anesthesia. — A  minute  bunch  of  cocain  crystals,  or  a  fragment  of  a 
cocain  tablet  is  inserted  within  the  meatus  and  dissolved  bv  instilling 
upon  this,  with  a  medicine  dropper,  a  few  drops  of  1 :  1,000  adrenalin 
solution. 

Anesthesia  is  completed  within  five  minutes,  by  which  time  a  dis- 
tinct blanching  of  the  tip  of  the  penis  is  noticed. 

The  Operation.- — A  blunt-pointed,  straight  bistoury  is  introduced  into 
the  urethra,  the  floor  of  which  is  cut  by  an  outward  sweep  of  the  instru- 
ment. With  the  bulbous  bougie  the  patency  of  the  canal  is  then  tested, 
and  any  bands  that  require  further  division  are  cut.  If  the  meatus 
internus  is  narrow,  this  may  be  cut  with  the  bistoury,  although  some 
surgeons  prefer  to  use  the  urethrotome  for  this  purj)Ose.  All  incisions 
should  be  made  upon  the  floor. 

OPERATION  FOR  RUPTURE  OF  THE  URETHRA 

When  the  urethra  is  ruptured  in  its  penile  portion,  the  indwelling 
catheter  will  usually  prevent  complications,  though  if  large  hematoma 
occurs  this  should  be  incised,  and  through  this  incision  the  urethral 
walls  may  be  sutured.  For  perineal  rui)tnre,  immediate  median  peri- 
neal section  should  be  performed.  If  a  slight,  or  partial,  rupture  is  en- 
countered, clots  are  cleared  away  and  a  perineal  tube  inserted. 

If  the  rupture  is  complete,  it  may  bo  quite  difficult  to  find  the  pos- 
terior segment,  though  I  have  always  succeeded  in  doing  this  bj^  identi- 
fying with  the  finger  the  position  of  the  triangular  ligament,  irrigating 
the  wound  and  identifying  therein  the  urethra,  which  sometimes  lies 
quite  loose — a  thin-walled,  flaccid  tube.  If  this  expedient  should  fail, 
however,  bilateral  incision  and  exposure  of  the  membranous  urethra  and 
prostate  usually  discloses  the  ruptured  extremity.  Retrograde  cathe- 
terism  is  a  last  resort. 
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If  (IiCM'o  is  not  too  iiincli  loss  of  (issue,  llic  lorn  tVaniiicnts  should  lie 
iipproxiiiiiilcd  by  one  or  two  elironiie  <;ut  sntnl•t^s  on  tlu;  roof,  and  a  ])eri- 
iH'al  tnl)e  inserted;  bnt  if  there  is  too  nnicli  loss  of  tissue  to  jiei-niit  this, 
no  plastic  o])eration  should  be  attempted,  bnt  the  tube  sini])ly  inserted, 
and  after  three  or  four  days  re])laced  by  the  ind\vellin<^-  catheter,  which 
is  introdnced  into  the  meatus  and  out  throng'h  the  ])erineal  wonnd,  then 
in  from  the  ju'i'ineal  wound  and  into  the  bladder.  If  fistula  persists  this 
recpiires  secondary  o})eration    ()>.   U18). 

OPERATIONS  FOR  HYPOSPADIAS 

Beck's  Operation. — This  consists  in  liberating  the  nrethra,  bring- 
ing it  forward  and  suturing  it  to  an  orifice  pnnched  throngh  the  glans. 
The  nrethra  must  be  freed  well  back  and  sntnred  to  the  apex  of  the  glans 


Fig.  185. — Beck's  Operation  for  Ralan-     Fig.   ISG. — Beck's   Operation   for    Hai>an- 
iTic  Hypo.spadias.     Litjcration  of  the  ure-  itic    IIypospadi.\s.      Tlio    urethra    drawn 

tlira — puncture  of  the  glan.s.  tlirough  the  glans. 

to  prevent  incnrvation  (Figs.  185,  ISO,  187).     This  is  a  much  simpler 
ex])edient  than  Dnplay's,  and  is  commendal)le,  since  the  formation  of  a 
fistula — which  is  the  bane  of  the  older  <»])eration — is  avoided,  and  the 
sutures  usually  hold, 
ro 
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Operation  for  Penile  Hypospadias. — For  penile  hypospadias 


the  ojicrnl  inns  arc  iiiaiiv  jukI    vai'ioiis.      ("crtaiu  jti'eliiiiiiiary  steps  are 
necessary  in  almost  all  cases. 

First,  ilie  penis  )nust  be  freed  from  its  scrotal  adhesions.  If  these 
are  slight,  a  transverse  incision  through  the  peno-scrotal  frennm  Avill, 
when  sntured  in  a  longitudinal  direction,  suf- 
fice to  free  the  organ.  But  if  the  penis  is  deeply 
buried  in  the  scrotum  the  integument  of  the 
former  must  be  derived  from  the  latter  with 
regard  <  »nly  to  covering  in  the  penis ;  the  scro- 
tum will,  by  virtue  of  its  looseness,  adapt  itself 
to  the  loss  of  almost  any  amount  of  skin. 

Secondly,  the  incurvation  of  the  body  of  the 
penis  often  demands  attention.  This  may  be 
corrected  through  the  liberating  incision.  A 
transverse  incision  is  carefully  made  through 
the  whole  thickness  of  the  sheath  of  the  corpora 
cavernosa  on  its  under  surface,  care  being  taken 
to  avoid  the  erectile  tissue.  This  is  usually 
sufficient  to  permit  straightening  the  penis.  If 
not,  the  intercavernous  septum  nuiy  require 
division  down  to  the  dorsum.  Then  the  penis 
is  forcibly  straightened  and  snugly  bandaged 
al)out  a  slight  splint  in  an  overextended  posi- 
tion to  prevent  recontracture.  I  can  vouch  from  personal  experience 
for  the  satisfactory  results  obtainable  by  this  somewhat  violent  pro- 
cedure. If  the  penis  is  kept  straight  until  entirely  healed  it  may  be 
anticipated  that  subsequent  erections  will  be  complete  and  direct. 

Finally,  comes  the  most  delicate  part  of  the  treatment — the  extension, 
namely,  of  the  urethra  to  its  proper  length.  .Great  ingenuity  has  been 
displayed  in  the  formation  of  the  now  canal.  The  operation  of  Duplay 
is  preferred  by  most  surgeons,  though  the  methods  of  Thiersch  ^  (an 
adaptation  of  his  operation  iov  e]uspadias),  Dieifenl)ach,-  Dolbeau,^ 
Laurent,"*  and  Van  Hook  "  also  deserve  mention.  In  each  of  these  the 
lining  mend)rane  of  the  new  canal  is  derived,  in  one  way  or  another,  by 
flaps  turned  in  from  the  adjoining  regions.  That  each  has  been  devised 
to  supplement  the  older  ones  is  an  evidence — to  which  the  surgeon  who 
has  tried  any  will  certainly  testify — of  how  rarely  they  succeed  and  how 
utterly  baffling  they  all  ar(\ 

»  Arch,  fur  Heilk.,  1868,  x,  20. 

2  Gaz.  mrd.  de  Paris,  1837,  156. 

^  "De  I'cpispadias  .  .  .  et  son  traitement,"  Paris,  1861. 

'Bull,  de  Vacnd.  de  m/d.  belg.,  1S95,  iv,  ix,  6(S5. 

*  Cf .  Mayo,  Jour.  Am.  Med.  Ass'n,  1901,  xxxvi,  1157. 


Fig.  187. — Beck's  Opera- 
tion FOR  Balanitic  Hy- 
pospadias.    Suture. 
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I  prefer,  ;ui(l  have  cinplovcd  willi  one  (•()iii|)l('l('  success  ;ui<l  niic  par- 
tial failure,  the  KoclK^t-Nove-.Iossci-and  operation,  wliicli  avoids  many 
of  tlic  (litHculties  cucoiiutci-cd   in  otlicr  jirocedui'cs. 

Nove-Josserand's  Operation. — Tln'ough  a  li-ansverse  incision  2 
cm.  long  and  just  in  front  of  the  hypos])adic  meatus,  a  stout  probe  is 
introduced  and  passed  forward  along  the  under  surface  of  the  penis,  in 
the  subcutaneous  connective  tissue,  until  it  reaches  the  base  of  the  glans, 


P'lG.  188. — Rochet's  Modified  Nove-Jossk-  Fig.  189. — Rochet's  Modified  Nove-Josse- 

K.\Ni)  Operation"  for  Hypospadias.    Tlio  rand  Operation  for  Hypospadias.    The 

flaps  aro  cut,  tho  catlicter  introduced,  tlic  final  sutures, 
scrotal  flap  sutured  around  it. 


elevating  the  skin  from  the  entire  under  surface  of  the  penis.  The  an- 
terior orifice  of  the  canal  is  then  formed  by  slitting  up  the  under  surface 
of  the  glans,  or  by  puncturing  it  with  a  trocar.  To  obtain  an  e])irhclial 
lining  for  this  canal — and  herein  consists  the  originality  of  the  ()})era- 
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tioii — an  ()]li(>r  ^  skin-graft,  1  cm.  wide  and  considerably  longer  than 
the  intended  canal,  is  taken  from  the  inner  side  of  the  thigh,  where 
there  are  no  hairs,  and  wrapped,  inside  ont,  aronnd  a  woven  catheter, 
21  French  in  size,  and  held  in  place  bv  a  ligatnre  at  each  end  and  one 
or  two  sntnres,  all  of  00  catgnt.  (Rochet  -  employs,  instead  of  the  Oi- 
lier graft,  a  flap  taken  from  the  scrotum,  with  its  base  at  the  abnormal 
urethral  orifice.  This  device  eliminates  the  fistula  between  the  old 
urethra  and  the  new  (Figs.  188,  189)).  The  catheter  thus  covered  is 
then  inserted  into  the  canal,  and  when  the  graft  is  in  place  the  anterior 
ligature  is  cut  and  removed,  and  the  edge  of  the  graft  sutured  to  the 
glans  penis.  The  catheter  is  then  cut  off  short  so  that  each  end  barely 
protrudes  from  the  canal,  and  a  snug  dressing  is  applied  with  the  penis 
held  in  the  erect  position.  A  retained  catheter  is  used  to  draw  oif  the 
urine.  (In  the  Rochet  operation  the  catheter  around  which  the  graft 
is  wrapped  is  used  as  a  retained  catheter.)  On  the  eighth  day  the  pos- 
terior ligature  is  cut  and  the  catheter  removed.  Five  days  later  the 
daily  passage  of  sounds  is  begun  and  continued  for  three  weeks. 

The  j^ove-Josseraud  oj^eration  has  been  still  further  modified  by  its 
originator,^  as  follows : 

As  a  first  step,  three  operative  procedures  are  performed : 

(1)  The  incurvation  is  corrected  by  incision  of  the  fibrous  enve- 
lopes of  the  corpora  cavernosa. 

(2)  The  bulbous  urethra  is  incised  for  a  distance  of  at  least  4  cm. 
and  sutured  to  the  skin  of  the  perineum,  thus  forming  a  perineal  ure- 
throstomy. 

(3)  The  edges  of  the  hypos])adic  meatus  are  incised  and  sutured  to 
each  other,  so  as  to  close  its  orifice  permanently. 

Six  or  eight  weeks  later  the  second  (»])ei'ation  is  ])erf<)rmed,  as 
follows : 

(1)  The  meatus  is  reopened  l)y  a  siniijle  iDiigitudinal  incision. 

(2)  By  means  of  a  trocar  a  canal  is  bored  in  the  subcutaneous  tis- 
sues of  the  penis  from  the  hypospadia  meatus  to  the  glans  penis.  This 
canal  is  sufliciently  dilated  to  admit  a  No.  20  French  sound.  It  is  then 
compressed  for  a  few  moments  in  order  to  check  the  bleeding. 

(3)  A  graft  consisting  of  the  whole  thickness  of  the  true  skin,  half 
again  as  long  as  the  new  urethra  and  about  4  cm.  wide,  is  taken  from  the 
antero-external  surface  of  the  thigh.  This  is  sutured,  skin  side  inward, 
about  a  soft-rubber  catheter,  size  18  French.  Three  fine  catgut  sutures 
are  employed. 

^  The  Oilier  graft  differs  from  the  Thiersch  graft  in  that  it  is  made  as  thick  as  pos- 
sible without  including  any  of  the  suhcutaneous  tissue,  instead  of — as  in  the  Thiersch 
method — as  thin  as  possible. 

^  Guyon's  Annales,  1900,  xviii,  G48. 

3  Arch.  gen.  de  Chir.,  1909,  No.  25. 
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(4)  A  fine  dressing  forceps  is  introduced  I'roiu  !)('['< ire  backward 
tlironch  the  newly  tunneled  canal  and  withdrawn,  carrying  the  catheter 
aiui  graft  with  it.  'J'he  graft  should  extend  well  beyond  each  end  of  the 
new  canal.  The  catheter  is  fixed  in  place  by  a  silk  suture  attaching  it 
to  the  glans. 

On  the  eighth  day  a  silk  suture  is  tied  to  the  end  of  tiie  catheter  and 
this  is  gently  withdrawn,  carrying  the  silk  suture  into  the  new  canal, 
where  it  is  left.  Thereafter  the  new  canal  is  gently  irrigaled  once  a  day 
with  boric-acid  solution. 

On  the  fourth  day  after  removal  of  the  catheter,  the  silk  snture 
is  tied  to  the  tip  of  a  No.  12  French  bougie,  which  is  thus  gently  drawn 
through  the  new  canal  and  withdrawn  again,  leaving  the  silk  thread 
still  in  place.  This  somiding  is  repeated  with  instruments  no  larger 
than  Xo.  15  French  twice  a  week  for  two  months,  the  silk  suture  Ixnng 
employed  as  a  guide  the  first  three  or  four  times.  Thereafter  dilatation 
is  carried  n])  to  No.  20  French,  and  if  there  is  any  difiicidty  in  this 
operation  the  canal  is  widened  by  urethrotomy  n])on  the  roof.  About 
two  months  more  are  reqnired  to  obtain  a  canal  of  sufficient  caliber,  and 
during  this  time  the  fistula  at  the  junction  of  the  new  and  old  nrethras 
may  be  expected  to  close.  When  this  has  occurred,  the  perineal  fistula  is 
closed  by  a  third  operation.  The  nnicous  membrane  of  the  urethra  is  cut 
away  from  its  attachment  to  the  skin  and  freely  separated  from  the  in- 
tervening tissues.  The  nrethra  itself  is  sutured  and  the  soft  parts 
sutured  over  it, 

OPERATIONS    FOR    EPISPADIAS 

The  cure  of  epis})adias  requires  two  operations: 

1.  Closure  of  the  sphincter, 

2.  Formation  of  a  new  canal. 

The  Sphincter — Trendelenburg  states  that  the  sphincter  nuiy  be  ade- 
quately tightened  by  excision  of  a  broad  wedge-shaped  piece  of  the  orifice 
and  suture. 

Formation  of  a  New  Canal — This  may  be  donv  by  a  ilap  operation  or 
by  the  Xove-Josserand  procedure. 

OPERATIONS    FOR    EXSTROPHY 

Three  varieties  of  operation  may  Itc  recognized: 

1.  Obliteration  of  the  bladder. 

2.  The  formation  of  a  n(>w  bbiddci'. 
.">.    Diversion  of  the  stream  of  urine. 

With  each  of  these  the  radical  cure  of  hernia  may  be  couihincd. 
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1.  Obliteration  of  the  Bladder  (Sonnenberg  ^).— This  operation 
attempts  but  little.  The  inucous  ineinbrane  of  the  Madder,  or  the  whole 
bladder  wall,  is  removed,  and  some  attempt  is  made  by  skin-grafting  or 
flap-raising  to  bring  the  abdominal  wall  together  and  so  to  remove  the 
large  raw  surface  of  the  bladder  and  to  substitute  scar  or  skin  in  its 
place.  The  ureters,  with  the  mucous  membrane*  around  their  orifices, 
are  disjilaced  downward  and  sutured  to  the  end  of  the  penile  groove, 
which  may  bo  closed  previously  or  simultaneously  by  one  of  the  opera- 
tions for  epispadias.  Thus  the  object  of  the  operation  is  to  improve  the 
patient's  condition  to  the  extent  of  leaving  hiui  with  a  manageable  in- 
continence by  removing  the  sore  and  stinking  bladder.  The  operation, 
though  by  no  means  simple  or  always  successful,  has  no  iunnediate 
mortality. 

2.  The  Formation  of  a  New  Bladder  (Autoplastic  Method). 
— Operations  of  this  class  should  not  be  performed  on  children  younger 
than  five.  This  ojieration  is  the  ideal  one,  but  it  is  an  ideal  that  has  not 
been  realized  in  practice,  for  the  few  patients  who  can  be  classed  as  satis- 
factory retain  their  urine  only  for  some  twenty  minutes  to  an  hour,  and 
even  these  are  but  a  small  proportion  of  the  unfortunates  who,  after  their 
three,  four,  five,  or  more  operations,  have  proved  total  failures.  Sev- 
eral improvements  in  the  technic  have  been  recently  suggested,  but  until 
some  one  shall  produce  a  sphincter  for  the  bladder  the  patient's  capacity 
to  hold  his  urine  after  operation  will  be  entirely  a  matter  of  chance. 

The  operations  may  be  described  as — 

a.   Suture  of  the  bladder  itself. 

h.  The  flap  operation. 

c.  Closing  the  symphysis. 

As  a  preliminary  to  operation,  hexamethylenamin  should  be  admin- 
istered to  keep  the  urine  sweet,  and  ureteral  catheters  should  be  intro- 
duced to  keep  the  wound  dry. 

The  ideal  method  theoretically  is  to  dissect  up  the  bladder  wall,  to 
turn  it  over,  and  to  suture  it  so  as  practically  to  form  a  new  bladder. 
There  are  two  causes  of  failure.  In  the  first  place  the  bladder  is  so  con- 
tracted that  there  is  scarcely  any  tissue  to  work  on.  Pousson,-  in  order 
to  overcome  this,  boldly  enters  the  j^eritoneal  cavity,  inverting  the  blad- 
der, peritoneal  coat  and  all,  and  then  closing  ofi'  the  general  jwritoneal 
cavity  (but  he  reports  only  one  case,  and  that  a  failure).  In  the  second 
place,  in  spite  of  ureteral  catheters  and  constant  changes  of  dressings, 
urine  gets  into  the  wound,  which  granulates  instead  of  healing,  with  the 
result  that  the  sutures  tear  out. 

The  flap  ojieration  has  been  develo])ed  by  the  ingenuity  of  Houx, 


■  Berlin,  kh'n.  Worhenschr  ,  1SS2,  xix,  471. 
^  Guyon's  Annates,  1898,  xvi,  1223. 
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Tliierscli,  Pancoast,  Ayres,  Ilohncs,  and  many  others.  (Cf.  Poiisson.) 
One  or  two  flaps  taken  froiii  tlie  surronndini!;  skin  are  turned  in  to  form 
the  anterior  wall  of  I  lie  hhiddcr,  and  the  raw  sui'facc  thus  left  is  cov- 
ered in  as  far  as  possihle  by  other  flaps.  This  oiHU-aliou  often  succeeds 
after  many  partial  failures,  but  the  hairs  that  ultimately  o-i-ow  from 
the  inverted  skin  becoiue  incrustcd  with  pb()S[)lKiles,  and  the  patient 
finds  his  partial  relief  not  worlh  the  having.  Jvec(Mit  experimenters 
have  snggested  filling  in  the  gap  with  a  segment  of  the  gut  (Tizzoni 
and  Poggi,  Enderlin  ^),  and  this  operation  has  been  performed  once 
snccessfully  on  a  man  by  Rntkowski,-  whose  patient,  eight  weeks  after 
operation,  conid  retain  25  c.c,  of  urine.  The  defect  in  the  bladder  wall 
in  this  case  w^as  not  a  large  one.  The  gut  used  was  the  ileum,  which 
was  left  attached  to  its  mesentery.  Manifestly  such  an  operation  is  not 
without  its  dangers  both  innnediate  and  remote.  A  simpler  procedure, 
suggested  by  Mundel,^  consists  of  elevating  a  flap  from  the  abdominal 
wall  and  grafting  to  its  raw  surface  the  bladder  wall  of  a  sheep.  After 
this  graft  has  adhered  it  is  swung  over  the  bladder. 

Attempts  at  closing  the  symphysis  in  order  to  diminish  the  gap  to  l)e 
covered  over,  and  at  the  same  time  to  attempt  the  formation  of  a  sphinc- 
ter, have  not  been  very  successful.  Trendelenburg  a]i]ilies  a  belt,  hop- 
ing by  its  pressure  to  approximate  the  bones,  and  if  this  fails  he  opens 
the  sacro-iliac  synchondrosis  on  each  side.  This  operation  is  not  ap- 
])licable  to  children  over  eight  years  of  age,  and  its  results  have  been 
(piite  universally  unsatisfactory,  though  Delagenicre  reports  a  case  in 
which,  after  seven  supplementary  operations,  he  obtained  a  radical  cure 
and  a  satisfactory  sphincter.  Berg  has  employed  osteotomy  of  both 
iliac  bones  with  rather  better  success.  Xot  enough  work  has  been 
done  along  any  of  these  osteoplastic  lines  for  broad  conclusions  to 
be  laid  down  as  to  their  results. 

3.  Diversion  of  the  stream  of  urine,  by  means  of  ureteral 
implantation  into  the  loin  or  the  bowel,  has  long  been  a  favorite  but 
dangerous  operation  (p.  800). 

1  Deutsche  Zeitschr.f.  Chir.,  I'.IOO,  Iv,  50.  ^  Centralbl.  f.  Chir.,  1S90,  xxvi,  473. 

^  Annalu  of  Surgery,  1899,  xxx,  71o. 
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Antiseptic  Preparation. — Since  the  skin  of  the  scrotum  is  extremely 
sensitive,  it  is  nut  to  be  forgotten  that  the  preliminary  soap  poultice 
should  be  kept  on  no  longer  than  four  hours,  and  the  subsequent  bi- 
chlorid  dressing  made  no  stronger  than  1 :  10,000. 

Anesthesia. — In  the  absence  of  acute  inflammation,  all  operations 
upon  the  scrotum  and  its  contents  may  be  performed  under  infiltration 
anesthesia. 

The  infiltration  is  readily  performed  if  the  skin  is  made  tense  by 
grasping  it  firmly  with  two  fingers  in  front  and  one  behind.  The  line 
of  incision  should  usually  be  vertical. 

After  the  skin  has  been  infiltrated  and  incised,  no  further  anes- 
thesia is  usually  required  until  the  tissues  of  the  cord  proper  are 
reached ;  thus,  in  varicocele  operations,  the  sheath  of  the  veins  is  o]iencd 
and  then  the  loose  tissues  about  the  veins  infiltrated  at  several  points 
high  up  with  0.2-per-cent  cocain  solution,  after  which  all  manipulations 
except  ligation  of  the  body  of  the  veins  is  painless.  But  after  the  liga- 
ture has  been  thrown  around  the  mass  of  veins  and  loosely  tied,  the 
hypodermic  needle  should  be  plunged  boldly  into  the  veins  below  the 
point  of  ligature  and  about  1  c.c.  of  the  solution  injected.  Since  this 
injection  is  made  below  the  ligature,  no  harm  can  come  from  puncture 
of  a  vein ;  and  the  solution,  rapidly  infiltrating  along  the  fascial  planes, 
anesthetizes  the  tissues  above  and  around  the  ligature,  so  that  tlic  liga- 
ture can  be  painlessly  tied  three  minutes  after  injection. 

For  operation  upon  the  testicle,  the  whole  cord  must  be  similarly 
infiltrated,  though  here  care  must  be  taken  not  to  jninctnre  a  vessel. 
Inasmuch  as  the  course  of  the  nerve  filaments  in  the  cord  is  somewhat 
irregular,  no  more  precise  rule  can  be  given  for  infilti'ation. 

Postoperative  Dressing — Since  the  only  dangers  in  scrotal  ojierations 
are  hemorrhage  and  infecticm  due  to  hemorrhage,  all  opM-ations  in  tliis 
region  should  be  conducted  witli  the  greatest  regard  I'm-  luMuostasis. 
Absolutely  every  bleeding  point  should  be  controlled  bcloi'c  tlic  w(Miud 
is  sutured  but,  even  if  this  precaution  is  taken,  souie  oozing  is  likely  to 
follow  unless  the  scrotum  is  controlled  in  a  tight  bandage. 
930 
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Of  file  various  metliods  of  ban<lai>in2;,  I  know  none  to  equal  tlic  a<l- 
licsive-plaster  drcHsini"'.  'A  l)roa(l  strip  of  adhesive  jilaster  is  placed 
under  the  serolnm  in  the  familiar  manner  across  th(>  thighs  close  np 
against  the  perineum.  The  whole  scrotum  is  covered  with  no  more  than 
two  lavers  of  gauze,  and  the  operative  wound  protected  by  the  snudlest 
possible  gauze  pad.  A  piece  of  adhesive  i)laster  about  4  inches  broad 
is  then  affixed  tightly  from  the  iliac  region  of  one  side  across  the  front 
of  the  scrotuni  to  the  opposite  thigh,  tlie  band  i)assing  close  against  the 
peno-scrotal  angle,  and  the  testicle  being  held  down  so  as  to  be  pressed 
downward  between  the  two  bands  of  adhesive  plaster. 

If  both  sides  of  the  scrotum  have  been  operated  U])on,  a  band  is 
placed  on  the  opposite  side  with  similar  precautions.  ])Ut  if  only  one 
side  of  the  scrotum  has  lieen  opened,  the  testicle  upon  the  other  side  may 
be  disregarded  and  allowed  to  slip  toward  tlu^  u])])er  end  of  the  band,  if 
that  seems  more  comfortable.  These  bands  of  adhesive  plaster  are  then 
rei'nfoi-ced  liy  one  or  two  nai-rower  strips,  after  which  tlie  bridge  below 
the  scrotum  is  somewhat  depressed,  and  gauze  is  stuffed  into  the  cor- 
ners between  the  scrotum  and  the  thighs.  This  dressing  should  be  left 
ill  place  for  at  l(>ast  three  days,  or,  if  removed,  should  be  re])lac(Ml.  On 
the  fourth  day  the  adhesive  plaster  may  be  replaced  by  a  Curling  band- 
age or  a  suspensory. 

OPERATIONS  UPON  THE  SCROTUM 

Inflammatory,  fistulous,  and  gangrenous  affections  of  the  scrotum 
require  bold,  free  incision  and  excision.  The  surgeon  should  not  have 
any  misgivings  as  to  the  length  or  variety  of  his  incisions,  since  these 
close  with  incredible  rapidity.  Even  though  the  testicles  are  laid  en- 
tirely bare  by  incision  of  gangrenous  areas  of  skin,  the  wound  clos(>s  with 
extreme  ra])idity  and  secondary  skin-grafting  is  seai'cely  ever  necessary. 

I\esection  of  the  uninflamed  scrotum,  which  may  be  re(piired  for 
cosmetic  purposes  after  the  removal  of  large  tumors,  hydroceles,  or  vari- 
coceles, is,  generally  sjieaking,  best  ])erfornied  by  transverse  excision  of 
the  skin.  Tlie  redundant  portions  of  the  scrotum  are  caiiglit  with  a 
long,  curved  intestinal  clamp,  and  the  skin  protruding  below  the  clamp 
cut  away.  The  incision  may  then  be  closed  by  suture  before  removal 
of  the  chimp,  thoiigli  licmostasis  is  more  likely  to  be  effectively  acccmi- 
]ilislied  if  the  claiiqi  is  first  removed,  the  bleeding  points  in  the  fascia 
caught  and  tied,  and  the  skin  then  sutured. 

VASOTOMY 

The  vas  deferens  is  idciititicil  by  grasping  the  tissues  of  the  sper- 
matic cord  between  the  thumb  and  index  finger  and  permitting  them  to 
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slip  to  and  fro  from  the  grasp  until  the  thick,  cordlike  vas  is  distinctly 
appreciated.  This  is  usually  to  the  inner  side  of  most  of  the  other 
strncturos.  Tlie  scrotum  is  then  thrown  forward  and  the  vas  readily 
brought  under  the  skin  jx)steriorly.  The  point  at  which  the  vas  shall 
be  most  readily  accessible  having  thus  been  identified,  it  is  dropped  and 
this  point  is  anestlietized  by  infiltration  for  about  2  cm.  The  vas  is 
then  brought  back  under  the  infiltrated  area  and  pressed  against  it. 
The  skin  and  underlying  tissues  are  divided  and  the  vas  brought  into 
the  wound,  where  it  may  be  tied  or  opened,  or  a  piece  of  it  excised.  The 
small  skin-wound  is  then  closed  by  suture,  care  being  taken  to  include 
all  bleeding  points. 

Belfield's  operation  for  drainage  of  the  vas  deferens  and  irrigation 
of  its  ampulla  is  performed  in  a  similar  manner ;  but  when  the  vas  is 
divided  a  fine  silk  suture  is  passed  into  the  wall  and  out  through  the 
lumen  of  the  upper  segment,  then  in  from  the  lumen  and  out  through 
the  wall  of  the  lower  segment.  This  suture  is  tied  loosely,  and  after  the 
irrigations  have  been  performed  to  the  satisfaction  of  the  operator,  it 
is  tied  tightly  in  the  hope  that  the  vas  may  reunite  patent.  Such  re- 
union would  seem  improbable,  yet  it  has  been  verified  in  several  cases, 
though  in  the  majority  of  cases  it  probably  fails  to  occur.  The  "  uni- 
lateral sterility  "  which  is  likely  to  result  from  this  operation  is  its 
chief  objection. 

The  vas  may  be  tied  off  subcutaneously  in  the  same  manner  as  the 
veins  are  tied  in  the  subcutaneous  operation  for  varicocele. 

OPERATIONS    FOR    VARICOCELE 

Subcutaneous  Ligation. — The  instruments  required  are:  (1)  a 
rather  large  straight  needle  in  a  solid  handle,  the  eye  of  which  is  closed 
on  the  lleverdin  principle,  and  kept  closed  by  a  spring  in  the  handle 
(Fig.  190),  and  (2)  a  spool  of  heavy  (Xo.  12)  twisted  white  silk.  The 
patient  is  prepared  in  the  usual  manner.  The  surgeon's  hands  and  in- 
struments are  sterilized.  By  means  of  a  1-per-cent  solution  of  cocain 
an  area  1  cm.  in  diameter  is  anesthetized  in  a  place  selected  in  the 
upper  part  of  the  front  of  the  scrotum,  and  a  similar  area  in  the  back. 
The  needle  is  then  armed  with  a  strand  of  silk  2.")  cm.  long  (its  eye 
keeps  closed  by  the  autonuitic  action  of  the  spring). 

The  surgeon  gTasps  the  scrotum  with  the  tliiunb  and  index  finger  of 
his  left  hand.  By  drawing  tlie  fingers  slowly  toward  tlie  patient's 
right  side  the  spermatic  cord  is  allowed  to  slip  piocemenl  from  the  grasp. 
First  the  flabby  veins  of  the  plexus  slip  through  in  a  wonidike  bundle, 
then,  after  a  slight  interval,  the  solitary  thick  vas,  foHowed  pinduips  by 
one  or  two  more  veins.  This  nuineuver  is  re]x^ated  once  oi-  twice  until 
the  surgeon  is  absolutely  sure  that   he  has  identitie(l   the   interval   be- 
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tween  the  vas  and  the  plexus.  Then,  holding'  the  veins  well  to  the  outer 
side,  and  pinching  the  scrrttuni  tightly  to  be  sure  that  no  veins  elude 
his  grasp,  the  needle  is  plunged  into  the  anesthetized  area  close  to  the 
tip  of  the  thumb.  If  the  skin  in  front  and  behind  has  Ix^cn  anesthetized 
this  maneuver  is  quite  paiidess.  When  the  needle 
emerges  from  the  back  of  the  scrotuui  (Fig.  191), 
its  eye  is  opened  by  retracting  tlic  button  in  the 
handle,  the  silk  loop  disengaged  from  it,  and  one 
end  of  the  silk  pulled  through  and  out  of  the  scro- 
tum posteriorly.  jSTow  the  scrotum  is  traversed 
between  the  bundle  of  veins  and  the  vas  deferens, 
independently  by  the  needle  and  a  single  strand  of 
silk. 


Fig.  190. —  Vartco- 
CELE  Needle. 


Fig.  191. — Subcutaneous  Ligature  «f  Varicocele. 


The  needle,  with  its  e^'c  tightly  closed  but  empty  of  thread,  is  now 
withdrawn  partly,  but  not  from  the  point  of  anterior  puncture,  and 
the  veins  are  allowed  to  slip  back  toward  the  vas.  As  soon  as  this 
occurs  the  needle,  which  has  not  been  withdrawn  entirely,  is  again  ad- 
vanced outside  of  the  veins  close  under  the  (hirtos  and  carefully  made 
to  emerge  tehind  at  the  exaOt  point  from  which  the  silk  is  protruding. 
The  bundle  of  veins  now  lies  between  the  strand  of  silk  and  the  needle. 
The  eye  of  the  latter  is  again  opened,  the  silk  engagc(l  in  it  and  dra\\ai 
through  the  scrotum  and  out  of  the  anterior  opening.  A  little  piece  of 
dartos  will  always  be  included  in  the  silk  at  the  ])oiut  of  jjostcrior  puno- 
tiii-e.  This  is  torn  away  by  pulling  the  scrotum  backward  uliilc  making 
stnmg  traction  upon  the  loop  of  silk.  The  veins  are  thus  caught  in  a 
loop  of  silk,  which  is  tied  firndy  and  tightly  in  a  trijjle  knot.     The  ends 
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are  cut  short  and  tlic  knot  permitted  to  recede  into  the  scrotnm.  A 
drop  of  collodion  npon  each  pnnctnre  completes  the  operation. 

This  single  ligature  suffices  for  most  cases.  I  also  often  tie  the  veins 
just  above  and,  exceptionally,  below  the  testis,  and,  in  a  few  cases,  I 
have  applied  the  ligature  to  dilated  veins  on  the  inner  as  well  as  on  the 
outer  side  of  the  vas.  I  have  never  introduced  more  than  three  liga- 
tures in  aii_y  one  ease.  The  veins  below  the  testicle  arc  especially  hard 
to  separate  from  that  gland. 

The  only  painful  part  of  the  operation  is  the  actual  ligation  of  the 
veins.  This  may  be  done  under  primary  chloroform  anesthesia  or 
under  gas  or  ethyl  chlorid.  If  the  patient  is  nervous  it  is,  of  course, 
better  to  employ  general  anesthesia  throughout. 

For  after-treatment  the  patient  is  kept  in  bed  with  the  testicle  sup- 
ported for  forty-eight  hours.  The  pain  is  insignificant  and  may  be 
soothed  by  a  hot-water  bag.  A  certain  amount  of  edema  persists  for 
a  month,  during  which  time  perfect  comfort  is  insured  by  a  sus- 
pensory bandage.  After  this  edema  disa]ipears  the  ligature  may  be 
distinctly  felt,  and  usually  remains  unabs()rl)cd  for  years.  I  have  found 
it  in  place  six  and  seven  years  after  the  o|)eration.  Rarely  the  ligature 
works  its  way  out  at  the  end  of  several  months.  This  does  not  in- 
cajiacitate  the  patient,  since  it  is  accompanied  by  no  active  suppuration. 

To  insure  the  success  of  this  little  operation  several  points  must  be 
insisted  upon : 

1.  Cleanliness,  to  prevent  suppuration. 

2.  Careful  exclusion  of  the  vas  deferens  from  the  ligatures. 

3.  Careful  inclusion  of  all  the  varicose  veins.  If  all  are  not  in- 
cluded the  varicocele  may  not  be  cured,  or  a  vein  may  be  punctured. 

4.  Tying  the  first  knot  tightly.  If  the  first  knot  is  not  tied  with 
all  the  surgeon's  strength  he  cannot  feel  assured  that  all  the  veins  are 
obliterated.  The  tying  of  this  first  knot  causes  considerable  pain  and 
faintness. 

5.  The  use  of  very  heavy  silk. 

If  precautions  3,  4,  and  5  are  observed  there  can  be  no  recurrence 
so  long  as  nouabsorbablc  ligatures  are  employed.  With  catgut  relapse 
is  certain,  with  silk  jiractically  impossible. 

The  Open  Operation. — The  open  operation  for  varicocele  is  cal- 
culated to  a])peal  to  th(>  general  surgeon.  Excellent  results  may  be 
obtained  by  this  method  at  the  cost  of  a  little  extra  trouble,  a  little  more 
time  in  bed,  and  a  little  more  danger  of  jn'olonged  su])puration.  Yet 
the  ultimate  results  are  quite  as  good  as  those  obtained  by  the  sub- 
cutaneous method,  and  tluMv  is  no  danger  to  life  in  either  case. 

It  is  best  to  itiakc  the  incision  where  the  scrotuiii  joins  the  groin, 
so  that  the  veins  are  exposed  jnst  below  the  external  inguinal  ring.  By 
operating  in  this  region  the  danger  of  scrotal  hematoniu  is  materially 
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losseiK^d  ;iihI  llic  \<'iiis  arc  ciicdinitciMMl  ;il)nvc  llicii-  poiiil  ol  varicosity 
and  lortuosity  and  cau  Ix'  ('(luvciiicully  liandlol.  'I'lie  vas,  with  its  ac- 
couipanving  vessels,  is  se[)arated  from  the  bundle  ot"  veins  an<l  drawn 
to  one  side.  The  veins  are  then  divided  between  two  liiiaturcs,  oi'  else 
the  bundle  of  veins  is  drawn  up  out  of  the  scrotum,  an  inch  or  so  ex- 
cised between  ligatures,  and  the  ends  of  the  ligatures  left  Unig  and  tied 
together.  By  this  means  the  cord  is  shortened  and  the  testicle  hoisted 
to  its  proper  position  alongside  of  its  partner.  Oozing  is  then  checked 
and  the  wound  closed.  Tlie  o])eration  may  be  performed  under  local 
anesthesia. 

Resection  of  the  Scrotum.— This  operation  is  described  on  p. 
931. 

1'he  distensible  scrotal  skin  cannot  be  depended  upon  to  support  the 
testicle  so  as  to  cure  varicocele,  and  therefore  I  see  no  purpose  in  reef- 
ing the  scrotum,  excejjt  to  remove  redundant  tissue.  To  elevate  the 
testicle  the  veins  must  be  shortened. 


OPERATIONS    FOR    THE    CURE    OF    HYDROCELE 

Tapping. —  This  is  best  performed  with  the  aspirator  (using  needle 
No.  i^,  Dieulafoy).  The  skin  is  made  tense,  and  the  needle  plunged 
into  the  anterior  part  of  the  tumor,  a  little  below  the  center.  The  tes- 
ticle should  be  carefully  avoided   (Fig.   192). 

This  simple  operation  will  always  efface  the  tumor  at  once,  but  in 
the  majority  of  instances  the  sac  begins  to  refill  in  a  few  days,  and 


Fig.   192. — Taf'imxc.  for  Hydrocele   (Bn-aiit). 

after  some  weeks,  or  at  most  months,  regains  its  ])revious  size.  Some- 
times the  tumor  never  refills,  and  the  ])alliative  operation  ihus  becomes 
radical.     This  rarely  occurs,  except  in  children. 

If  the  collection  of  fluid  is  very  large,  e.si)ecially  if  the  patient  is  old, 
it  is  well  not  to  draw  it  all  off  at  one  sitting. 
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If  the  to'Slidc  is  woinidod,  the  patient  coiii])lains  of  some  paiu  and 
the  serum  witlidrawn  is  bloody.  This  accident  results  in  immediate 
retilling  of  the  hydrocele  with  blood;  but  no  other  complication  need  be 
feared.  If  several  months  elapse  before  the  hydrocele  is  tapjjed  again, 
the  fluid  will  usually  be  found  limpid  and  straw-colored,  the  blood  pig- 
ment having  been  resorbed. 

Acupuncture. — This  consists  in  making  the  skin  tense  over  the 
tumor,  and  penetrating  the  sac  rapidly  a  number  of  times  with  a  needle, 
which  should  he  rotated  as  it  is  withdrawn.  The  serum,  in  cases  so 
operated  upon,  gradually  escapes  into  the  scrotum  (in  twenty-four  to 
forty-eight  hours),  where  it  does  no  harm,  and  whence  it  is  absorbed. 

Injection.  —  The  only  instruments  required  are  an  aspirator,  a  hy- 
podermic sj'ringe  and  needle,  and  some  pure  carbolic  acid.^ 

The  hypodermic  needle,  detached  from  its  syringe,  is  first  plunged 
into  the  anterior  surface  of  the  hydrocele  and  watched  until  the  appear- 
ance of  a  drop  of  serum  announces  that  its  point  is  within  the  cavity. 
Then  the  aspirating  needle  is  introduced  and  the  fluid  exhausted,  if 
possible,  to  tlie  last  drop,  since  every  drop  of  serum  remaining  dilutes 
the  acid  to  be  injected.  (I  have  found  no  advantage  from  irrigating 
the  cavity  with  salt  solution.) 

Meanwhile,  the  hypodermic  needle  has  not  been  disturbed.  It  is 
now  screwed  to  its  syringe,  filled  Avith  pure  carbolic  acid,  and  0.5  to  1.5 
c.c.  (5  to  20  minims)  of  this  is  injected  into  the  sac.  This  is  smartly 
rubbed  for  a  moment,  and  the  skin  douched  with  alcohol  if  any  acid  has 
touched  it. 

The  subsequent  pain  is  momentary.  The  operation,  which  requires 
no  anesthetic,  may  l)e  performed  in  the  clinic. 

The  patient  usually  prefers  to  remain  in  bed  for  one  or  two  days 
after  the  operation,  though  this  is  not  necessary.  For  a  week  or  ten 
days  the  sac  gradually  refills.  Then  it  should  begin  to  grow  smaller. 
If  it  is  excessively  large  at  the  end  of  a  week,  or  if  marked  resorjition 
is  not  apparent  in  ten  to  fourteen  days,  a  secondary  aspiration  should 
be  performed  without  injection. 

The  advantages  of  injection  over  any  form  of  incision  are  manifest 
if  only  success  may  be  anticipated.  The  failures  so  frequently  reported 
are  due  to  three  causes- — viz. : 

1.   Application  of  injection  to  cases  incurable  by  this  method — i.  e. : 
a.  Most  s^anptomatic  hydroceles. 
h.  Spermatoceles, 

c.  Hydroceles  with  inflamed,  indurated,  or  calcareous  walls. 

d.  Hydroceles  containing  more  than  150  c,c,   (5  ounces). 

e.  Hematoceles  and  chyloceles. 

'  I  employ  the  crystals,  deliquesced  by  heat. 
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2.  Ei'i'ors  of  tcclmic,  ii()tal>ly — 

(I.    lucoinplctc  eviieuatioii.      This   is   the   iiiosi,  frecjiicut    cause 

of  failure.      To   insure   success  the   last  drop   must    be 

S(pieezed  from  the  vaginalis. 
h.   Injection  of  the  carbolic  acid  into  the  cellular  tissue.     One 

need  scarcely  insist  upon  this  point. 
c.   Failure    to    perform    the    secondary    as])iration,    which    is 

sometimes  part  of  the  cure. 

3.  The  use  of  iodin  instead  of  carbolic  acid.  The  iodin  injection  is 
painful  and  uncertain,  while  the  carbolic  acid,  being  a  local  anesthetic, 
produces  only  a  momentary  tingling  and,  at  my  hands,  has  been  a  cer- 
tain cure. 

Incision  (Volkmann's  Operation). — The  sac  is  incised  vertically 
after  the  position  of  the  testicle  has  been  ascertained,  and  its  cut 
edges  are  sutured  to  the  skin.  The  surface  of  the  sac  is  swabbed 
with  pure  carbolic  acid  and  drained.  The  healing  of  the  wound  re- 
quires an  interminable  time,  and  the  operation  has  been  dropped  in 
favor  of — 

Excision  (Bergmann's  Operation). — The  skin  and  fascia  are  di- 
vided d(j\vn  to  the  surface  of  the  tunica  vaginalis  and  dissected  back 
from  it,  great  care  being  taken  not  to  injure  the  sac  (Horwitz).  The 
sac  is  then  opened,  its  contents  allowed  to  drain  away  and  the  entire 
])arietal  layer  snipped  off.  The  visceral  layer  (the  part  adherent  to 
the  testicle)  is  swabbed  over  with  pure  carbolic  acid  and  the  in- 
cision closed  over  a  drainage-tube.  Complete  dissection  of  the  parietal 
layer  is  a  tedious  procedure,  and  yet  recurrence  has  followed  the 
(»})eration  on  account  of  inattention  to  this  detail.  A  simpler  operation, 
therefore,  is 

Eversion  of  the  Sac  (Wincl-clmans  Operation). — The  sac  is 
bared  and  ojK'ued  as  in  liergmann's  operation,  and  all  the  parietal  layer 
of  the  vaginalis  that  can  be  readily  freed  is  excised.  The  testicle  is  then 
completely  extruded  from  the  scrotum,  and  the  tunica,  thus  turned  in- 
side out,  is  held  so  by  a  few  sutures  passed  behind  the  testis.  The 
cavity  of  the  vaginalis  having  thus  been  obliterated  beyond  peradven- 
ture,  the  testicle  is  replaced  and  the  wound  closed  without  drainage. 
Tnless  traumatic  orchitis  ensues  the  cure  should  be  complete  within 
ten  days. 

Andrews's  modification  of  this  procedure  consists  in  making  a  small 
incision  at  the  top  of  the  sac  and  turning  the  testis  out  through  this, 
leaving  the  sac  inside  out. 

Operations  for  Unusual  Hydroceles. — In  operating  upon  in- 
fantile hydroceles,  bilocular  h\(lroceles,  and  hydroceles  of  the  cord,  each 
case  must  be  dealt  with  according  to  its  merits,  by  resection,  inversion, 
or  injection. 
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EXCISION    OF    SPERMATOCELE 

Though  spermatocele  may  sometimes  be  cured  by  aspiration  and  in- 
jection of  the  sac  with  carbolic  acid,  this  usually  fails.  The  proper 
treatment  is  excision. 

The  sac  is  brought  out  through  a  longitudinal  incision  in  the  scro- 
tum, and,  if  small,  excised  entire ;  if  large,  it  must  be  incised,  its  con- 
tents evacuated,  and  its  wall  carefully  removed.  If  any  portion  of  the 
cyst  wall  is  permitted  to  remain,  the  si3ermatocele  is  likely  to  recur.  At 
the  point  of  implantation  of  the  epididymis,  the  cyst  wall  may  have  to 
be  destroyed  by  a  small  point  of  cauterization. 


EPIDIDYMOTOMY 

The  technic  to  be  followed  is  that  of  Hagner.  General  anesthesia 
is  practically  alwaj's  necessary.     I  have  only  once  operated  without. 

At  the  juncture  of  tlie  swollen  epididymis  and  testicle,  an  incision 
6  cm.  to  10  cm.  in  length,  depending  upon  the  amount  of  enlargement,  is 
made  through  the  scrotum  down  to  tlie  tunica  vaginalis,  wliich  is  opened 
at  the  juncture  of  the  epididymis  and  testicle.  After  the  serous  membrane 
is  opened,  all  the  fluid  is  evacuated  and  the  enlarged  epidid}anis  exam- 
ined through  the  wound.  The  testicle,  with  its  adnexa,  is  delivered  from 
tlie  tunica  vaginalis  and  enveloped  in  warm  towels.  Tlie  epididymis  is 
then  examined  and  multiple  punctures  made  through  its  fibrous  covering 
with  a  tenotome,  especially  over  those  poiiions  where  the  enlargement  and 
thickening  are  greatest.  The  knife  is  carried  deep  enough  to  penetrate 
the  thickened  fibrous  capsule  and  enter  the  infiltrated  connective  tissue. 
When  the  knife  is  through  the  thickened  covering  of  the  epididymis,  a 
very  marked  lessening  of  resistance  will  be  felt.  If  pus  be  seen  to  escape 
from  any  of  the  punctures,  the  opening  is  enlarged  and  a  small  probe 
inserted  in  the  direction  from  which  tlie  pus  flows.  By  this  method,  I 
believe  there  is  less  danger  of  injuring  the  tubes  of  the  epididymis  than 
by  cutting  with  the  knife.  After  the  probe  is  passed  in,  pus  will  be  evacu- 
ated by  light  massage  in  the  region  of  the  abscess,  and  a  fine-pointed 
syringe  is  used  to  wash  out  the  cavity  with  1:  1,()()0  biclilorid  of  mercury, 
followed  by  physiological  salt  solution.  The  testicle  is  then  restored  to  its 
normal  position,  and  in  every  case  the  tunica  vaginalis  is  thoroughly  washed 
with  1 :  1,000  biclilorid,  followed  by  normal  salt  solution.  The  incision  of 
the  tunica  vaginalis  is  lightly  closed  \\ith  a  running  catgut  suture ;  a  ciga- 
rette drain  of  gauze  is  then  laid  over  the  incision,  the  skin  being  brought 
together  with  a  subcutaneous  silver-wire  suture,  the  cigarette  drain  passing 
out  at  the  lower  angle  of  the  wound  (Hagner). 


EPIDIDYMO-VASOSTOMY  939 

"^riic  drain  is  removed  on  tlie  second  day  and  tlie  patient  ke))t  in  IkmI 
for  iVoMi  three  to  five  days  thereafter.  Of  coui'se,  if  the  abseess  in  the 
epididymis  is  larire,  it  may  be  opened  by  a  simple  ])nneturc  through  the 
adherent  skin;  but,  unless  fluctuation  can  be  distinetly  felt,  it  is  diffi- 
cnll.  b\-   this  blind   o]KM-ation,  to  strike  the  central  suppurating  point. 

EPIDIDYMO-VASOSTOMY 

Anastomosis  of  the  vas  deferens  to  the  ejiididymis  is  described  as 
follows  by  its  author,  Dr.  Edward  Martin: 

Before  the  operation  is  undertaken,  strictures,  posturethral  lesions,  and 
chronic  inflammation  of  the  seminal  vesicles  and  vas  should  be  cured. 
The  patency  of  the  vas  from  the  epididymis  to  the  prostatic  urethra  should 
be  assured  by  an  injection  into  the  lumen  of  the  vas  of  a  watery  emul- 
sion of  inert  pigment  which,  when  passed  with  the  urine  or  expressed  by 
massage  of  the  vasal  aminilla,  readily  may  be  recognized.  This  preliminary 
operation  may  be  accomplished  under  local  anesthesia  by  means  of  either 
an  ordinary  hypodermic  syringe,  the  needle  of  which  is  blunt,  or  the  syringe 
used  by  oculists  for  washing  out  the  lacrymal  duct.  Tlie  vas  is  held  just 
beneath  the  skin  by  the  fingers  of  an  assistant;  the  line  of  incision  is  infil- 
trated ;  the  vas  is  exposed,  slit  longitudinally,  and  from  20  to  30  drops  of 
the  injection  are  driven  in.  A  large  injection  is  likely  to  occasion  severe 
pain  at  the  base  of  the  bladder  (Bel field).  If  the  pigment  does  not  appear 
either  in  the  urine,  in  the  seminal  discharge,  or  as  the  result  of  massage, 
anastomosis  between  the  vas  and  epididymis  will  be  futile.  ... 

I  believe  it  better  to  cut  the  vas  obliquely,  split  it  upward  for  a  quarter 
of  an  inch  and  sew  this  wide-stretclied  lumen  to  the  opening  made,  either 
in  the  epididymis,  or,  if  spermatozoa  are  not  found  there,  in  the  testicle. 
The  microscopist  should  be  at  hand  who  examines  the  fluid  which  exudes 
from  the  epididymis  when  it  is  opened.  This  opening  is  made  by  the 
pinching  up  of  a  very  snuiU  portion  of  it  in  a  pair  of  conjunctival  rat- 
toothed  forceps  and  snipping  this  portion  off  by  a  pair  of  eye  scissors  curved 
on  the  flat.  Usually  a  little  blood  and  yellowish  fluid  will  exude.  This, 
taken  up  on  a  cover  glass,  will  show  innumerable  spernuitozoa.  If  sper- 
matozoa are  not  present,  other  openings  must  be  made  into  the  epididymis 
or  testicle  until  spermatozoa  are  found.  The  anastomosis  Ijctween  the  cut 
ends  of  the  vas  and  epididymis  may  be  nuide  by  means  of  four  sutures 
carried  Iw  fine  curved  eye-needles.  Either  silk  or  fine  silver  wires  answers 
well.  The  suture  is  carried  from  without  into  the  wall  of  the  vas,  and 
from  within  out  of  the  wall  of  the  epididymis.  The  tying  do^^^l  of  the 
sutures  com])letes  the  anastomosis.  The  approach  to  the  epididymis  and 
vas  is  made  through  the  posterior  scrotal  wall.  It  usually  does  not  require 
the  application  of  a  single  ligature.  The  veins  should  be  carefully  avoided; 
otherwise  troublesome  and  painful  thrombosis  will  develop. 
61 
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EPIDIDYMECTOMY 

Removal  of  llic  InlxTcnlar  cpididviiiis  iiiav  1)C  aceomplislied  tlir()iii>;h 
an  anterior  or  a  ^wstcrior  incision.  The  latter  is  commonly  advised, 
tliongh  I  prefer  the  former.  The  greatest  ditHcnlty  of  the  operation 
is  to  remove  the  whole  epididymis  and  all  of  the  actively  tubercular 
tissue  without  destrojdng  the  blood  supply  to  the  testicle.  This  can  l)e 
accomplished  only  by  bearing  constantly  in  mind  the  fact  that  the  ei)i- 
didymis  lies  to  the  outer  side  of  the  vessels. 

Unless  the  tunica  vaginalis  is  occluded  by  adhesions,  the  epididymis 
is  approached  through  this.  The  incision  is  carried,  if  necessary,  into 
the  body  of  the  testicle  in  such  a  way  as  to  circumscribe  all  gross  tuber- 
cular nodules,  and  though  a  certain  amount  of  tubercular  infiltration  is 
often  left  in  the  testicle,  this  may  be  disregarded. 

The  posterior,  external,  and  anterior  aspects  of  the  epididymis  hav- 
ing been  freed  both  from  the  testicle  and  from  the  surrounding  fascia, 
great  care  must  be  taken,  in  freeing  the  internal  aspect,  to  keep  closely 
to  the  tissue  of  the  epididymis  itself,  especially  toward  the  upper  half 
of  the  testicle.  Even  though  arteries  be  divided,  the  greater  part  of  the 
vascular  structure  of  the  cord  may  thus  be  avoided  and  the  viability  of 
the  testicle  insured.  If,  however,  the  remaining  fragment  of  the  tes- 
ticle proves  to  be  of  negligible  size  or  of  (loul)tful  viability,  it  had  best 
be  removed. 

ORCHIDECTOMY 

Incision. — If  the  testicle  alone  is  to  lie  removed,  a  longitudinal  in- 
cision in  the  front  of  the  scrotum  sutfices ;  but  if,  in  case  of  tuberculosis, 
the  vas  deferens  is  to  be  removed  high  up,  or,  in  case  of  neoplasm, 
the  inguinal  glands  are  to  be  excised,  the  incision  must  run  up  to 
the  groin  and  over  the  inguinal  canal  as  far  as  necessary.  In  this 
case  the  scrotum  itself  need  be  incised  only  for  about  3  cm.  or  4  cm., 
since  the  testicle  can  be  pushed  up  and  out  through  the  inguinal 
wound. 

The  Operation — The  testicle  is  delivered  through  the  incision,  freed 
by  blunt  dissection  from  its  surrounding  fascia  and  from  the  base  of  the 
scrotum  by  division  of  the  gubernaculum.  The  vascular  structures  of 
the  cord  ai'(;  ihcu  se])arate(l  from  the  vas,  tied  and  divided. 

Treatment  of  the  Vas. —  If  the  vas  is  not  inflauied,  it  nmy  be  tied, 
divided,  touched  with  i]\o  actual  cautery,  and  dropjicd  back  into  the 
wound.  If  tuberculous,  the  vas  is  usually  best  treated  by  division  as 
high  as  is  conipatibh^  with  suturing  its  cut  end  in  the  upper  angle  of 
the  wound,  where  it  is  left  to  suppurate.  If  it  is  thought  best  to  remove 
the  whole  of  the  vas,  this  may  be  done  by  opening  the  inguinal  canal, 
as  in  the  operation  for  hernia,  and  freeing  the  vas  well  down  into  the 
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jielvis,  wlipro  it  may  be  tied  and  divided,  siippnralioii  fi'oiii  its  slul) 
lieing  gniardcd  against  by  a  cigarctic  drain. 

I'bc  familiar  advice  to  jnill  tbc  coi'd  «iiit  of  I  he  ]X'lvis  niitil  it  Itrcaks 
is  most  reprobcusible,  since  this  l)lind  division  snbjocts  the  patient  to 
the  (hmger  of  hemorrhage^  and  suppnration,  from  which  hitter  complica- 
tion I  have  known  a  })atient  to  snecnndi. 

If  th(>  seminal  vesicle  is  to  be  reinoved  with  the  cord,  it  is  best  to 
open  the  iiigninal  canal,  frec^  the  cord  down  to  the  base;  of  the  bhidtler, 
then  jint  the  patient  in  the  lithotomy  position,  a])proach  tlu^  seminal 
vesicle  throngh  the  transverse  ]n-erectal  incision,  and,  having  made  the 
two  incisions  me(>t,  remove  vesich^  and  cord  in  one  mass. 

Excision  of  Intra-abdominal  Glands — In  removing  a  testicle,  the  seat 
of  neoi)lasm,  it  is  -wise  to  remove  all  palpable  inguinal  glands  ( though 
these  do  not  nndergo  malignant  degeneration  nnless  the  skin  of  the 
scrotum  has  been  invt)lved),  and,  opening  the  inguinal  canal,  to  search 
along  the  brim  of  the  pelvis  for  enlarged  iliac  glands,  which  may  thus 
be  I'cmoved. 
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Incision — A  rather  low  incision,  as  fen-  inguinal  hernia,  is  em- 
])loye(l.  Through  this  the  inguinal  canal  is  opened  and  the  testicle  care- 
fully exposed.  If  there  is  hernia  tiiis  is  reduced  and  the  sac  tied  off  in 
the  usual   maiuier. 

Liberation  of  the  Testicle  and  Cord — The  tissues  of  tlu^  cord  are  then 
dissected  free  with  the  minutest  care,  and  this  dissection  is  carried  well 
nj)  into  the  abdomen,  sjx'cial  precaution  being  taken  to  sejjarate  the 
C(n-d  from  all  adhesions  about  the  internal  abdominal  ring,  and  to  carry 
the  dissection  beyond  the  ])oint  where  the  vessels  begin  to  se|)arate  from 
tlu^  vas,  at  the  same  time  using  tlu;  most  minute  care  not  to  injure  au}^ 
of  these  vital  structures.  During  this  dissection  one  always  is  able  to 
identify  the  adhesicms  that  have  retained  the  testi(de  in  tlie  groin. 

Fixation  of  the  Testicle  in  the  Scrotum.— Having  thus  fi-eed  the  strnc- 
tui'cs  of  the  cord  to  the  greatest  ])ossible  extent,  the  scrotum  is  ojiened 
up  by  blunt,  dissection  with  the  hnger  and  a  small  incision  made  in  its 
base.  A  chromic  gut  suture  is  then  carried  through  the  fascial  covering 
of  the  testicle  behnv  the  epididymis,  including,  if  possible,  the  rudi- 
mentary gnbernaculuui  and  avoiding  very  carefidly  the  epididymis 
itself.  The  suture  is  tied,  leaving  both  ends  long,  and  these  ends  are 
carried  through  the  incision  at  the  base  of  the  scrotum.  By  traction 
U])on  this  suture,  the  extent  to  which  the  testicle  may  be  drawn  down  is 
now  estimated,  ])roper  allowance  being  made  for  the  jwssibility  of 
strangulation  if  the  traction  is  too  forcible. 

When  the  patient  is  not  too  young,  and  the  dissection  of  the  cord 
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lias  been  carefully  and  fully  carried  out,  the  testicle  may  usually  be 
brought  well  below  the  pubic  bone,  and  even  to  the  bottom  of  the  scro- 
tum. A  point  on  the  inner  surface  of  the  thigh  is  now  selected,  cor- 
responding to  the  incision  in  the  base  of  the  scrotum  and  opposite  the 
point  to  which  it  is  judged  the  testicle  may  be  safely  dra^vn.  The  in- 
tegument and  superficial  fat  of  the  thigh  are  incised  vertically,  expos- 
ing the  fascia  lata,  and  the  guiding  suture  of  the  testicle  is  run  through 
this  and  firmly  tied,  thereby  fixing  that  organ  to  the  thigh.  By  three 
(U"  four  ]X)ints  of  suture  the  edges  of  the  scrotal  and  thigh  incisions  are 
now  united,  after  which  the  inguinal  incision  is  closed  as  in  the  opera- 
tion for  hernia,  though  it  is  usually  impossible  to  dislocate  the  cord. 

The  patient  is  then  incased  in  a  plaster  cast  from  axilla  to  knee. 
This  cast  may  usually  be  retained  for  seven  to  ten  days,  at  the  end  of 
which  time  it  has  served  its  purpose. 

The  attachment  of  the  scrotum  to  the  thigh  may  be  maintained  for 
several  months,  but  I  can  see  no  advantage  in  continuing  it  for  more 
than  three  weeks.  Indeed,  if  there  is  much  tension,  the  testicle  tends 
to  work  loose  within  this  time. 

Many  other  methods  of  operating  for  crypt  orchidism  are  employed, 
but  the  above  method,  though  it  may  not  always  be  essential,  inasmuch 
as  the  testicle  may  remain  in  the  scrotum  without  attachment  to  the 
thigh,  is  generally  useful,  and  I  always  employ  it,  since  any  other  form 
of  testicular  attachment  is  very  likely  to  fail. 


CHAPTEK    XCI 
OPEKATIONS   UPON    THE   PENIS 

INCISION    OF   THE    FORESKIN   FOR    CHANCROID 

This  little  operation  is  perfcjrnieJ  under  infiltration  anesthesia, 
particnlar  care  being  taken  to  anesthetize  the  nincons  membrane.  A 
grooved  director  is  then  inserted  under  the  foreskin  (not  in  the  urethra, 
if  you  please),  and  upon  this  the  skin  and  mucous  membrane  are  split 
with  scissors  from  the  free  margin  well  back  to  the  corona. 

It  is  better  practice  to  make  two  such  incisions,  one  on  each  side  of 
the  penis,  as  recommended  by  Taylor,  rather  than  to  make  a  single 
dorsal  incision,  which  does  not  thoroughly  expose  the  pockets  on  each 
side  of  the  frenum. 

Do  not  suture,  but  protect  the  incision  ])v  1 :  5,000  bichlorid  wet 
dressings  in  the  hope  of  preventing  chancroidal  inoculation  of  the 
wound. 

CIRCUMCISION 

Anesthesia — In  the  infant  neither  anesthetic  nor  sutures  are  essen- 
tial, although  one  suture  at  the  frenum  is  desirable.  Older  patients 
require  general  anesthesia  if  they  are  disposed  to  be  nervous;  other- 
wise local  anesthesia  may  be  satisfactorily  employed.  The  cocain  or 
alypin  is  injected  in  a  circle  around  the  penis  at  the  proposed  line  of 
incision.  The  prepuce  is  then  retracted,  if  possible,  and  the  mucous 
mendjrane  infiltrated  in  a  circle  close  about  the  corona.  If  tlie  prepuce 
cannot  be  retracted,  a  line  of  iniiltration  is  made  as  far  as  possil)le 
within  the  mucous  membrane  on  its  dorsal  aspect.  This  is  then  split  up, 
the  skin  retracted,  and  the  circle  of  infiltration  completed. 

During  infiltration  and  throughout  the  operation  a  band  of  gauze 
should  be  kept  tied  about  the  shaft  of  the  penis. 

The  Operation — 1.  Sterilize  the  parts  with  soap  and  water  and  bi- 
chlorid (before  infiltration),  and,  if  the  prepuce  cannot  be  retracted, 
irrigate  the  preputial  cavity  with  1:5,000  bichlorid  solution. 

2.  Insert  a  stout  probe  into  the  preputial  cul-de-sac,  and  with  it 
sweep  the  entire  surface  of  the  glans  to  detect  adhesions,  and  break  them 
up,  if  possible. 

943 


94-1 


Ol'KllATIONS    UPON   THE   PENIS 


3.  Then  catch  the  prepuce  at  its  miTco-cutaneoiis  junction   above 
and  below  with  artery  clamps,  and  draw  it  forward  as  far  as  possible. 

4.  !Now  apply  the  circumcision  forceps  (Fig.  193).     They  are  to 
be  clamped  on  the  foreskin  at  an  angle  of  60  degrees  with  the  long 

axis  of  the  penis.  The  point  of  the  forceps  should 
be  just  behind  the  lower  artery  clamp,  and  great 
care  should  be  employed  not  to  include  any  of  the 
glans  penis  in  the  grasp  of  the  instrument  (Fig. 
194). 


Fig.  193. — Circum- 
cision Forceps. 


Fig.  194. — Method  of  Applying  Circumcision  Forceps. 


5.  While  traction  is  kept  up  on  the  artery  clamjis,  the  redundant 
portion  of  the  prepuce  is  cut  away  with  scissors  curved  on  the  flat. 

6.  The  forceps  are  now  removed,  and  the  skin  slips  back,  exposing 
a  raw  surface,  the  bloody  connective  tissue  overlying  the  mucous  mem- 
brane which  adheres  closely  to  the  glans.  This  is  to  be  slit  down  to  the 
corona  upon  the  dorsum,  or  laterally,  and  trimmed  away  on  each  side 
U])  to  the  frenum,  leaving  only  enough  tissue  to  hold  the  sutures.  Old 
adhesions  may  be  torn  or  cut  away. 

7.  Ligatures  are  rarely  necessary.  It  is  preferal)le  to  catch  bleed- 
ing points  in  the  sutures. 

8.  llather  coarse  horsehair  has  proved  the  best  material  with  wliicli 
to  suture  the  cut  edges.  The  first  suture  should  be  applied  at  tke  raphe, 
then  the  others  fall  naturally  in  ])lace.  They  should  be  aijjilied  very 
close  together.  Each  one  should  take  in  the  least  possible  portion  of 
integument  on  the  one  side  and  of  mucous  membrane  on  the  other.  The 
first  knot  is  to  be  drawn  very  tightly  to  cut  into  the  tissues,  the  second 
loosely.     The  ends  of  each  suture  are  left  hmg. 

9.  By  means  of  these  loug  sutures  a  tliick  strij)  of  gau/.(>  is  tied 
turbanwiso  about  the  ])enis,  covering  Ibc  line  of  incision.  This  liirbau 
should  b(>  vvvY  loose  (Fig.  195). 

10.  This  dressing  is  well  greased  with  sterik>  vaselin,  and  covered 
with  a  loose  piece  of  gauze  (to  be  removed  and  reiilaced  at  each  urina- 
tion), held  in  place  by  a  loose  jockstrap. 
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After-treatment — The  patient  need  ni)t  l)e  confined  to  bed  more  than 
a  day  or  two,  if  that  long. 

The  horsehair  sntnres  begin  to  cnt  loose  within  a  week.  Tlie  tnrban 
is  then  cnt  away;  the  remaining  sntnres  cut  ont  spontaneously. 

Complications — Wound  infcclions  after  circvnncision,  notably  by  tu- 
berculosis and  syphilis,  have  attracted  the  attention  of  many  authors, 


Fig.   195. — Dressing  aI'TEU  Ciucumcision. 

and  have  been  illustrated  by  many  curions  cases.  Bnt,  excejit  after 
ritual  circumcision,  they  are  practically  uidvuown  nowadays,  and  pre- 
sent no  special  features  when  they  do  occur.  INfore  remarkable  is  the 
occurrence  of  implantation  cysts  wdiicli  has  several  times  been  noticed 
after  this  operation. 


AMPUTATION    OF    THE    PENIS 

The  preparation  for  operation  consists  in  the  nsual  general  and  local 
preparation  as  for  any  septic  procedure.  General  anesthesia  is  necessary. 
With  the  patient  on  the  table  a  rubber  catheter  or  tube  is  clamped  about 
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tlie  root  of  the  penis.  Taylor  suggests  the  use  of  harelip  pins  to  retain 
it  in  place.  Ample  skin-flaps  (see  below)  are  then  cut  and  dissected 
hack  a  full  inch,  after  which  the  knife  is  inserted  between  the  corpus 
sjiongiosum  and  the  corpora  cavernosa,  and  these  bodies  separated  and 
amputated,  the  former  being  left  2  cm.  longer  than  the  latter.  The 
elastic  ligature  is  now  removed.  This  step  will  be  followed  bv  violent 
liemorrhage,  but  by  the  time  spurting  points  have  been  caught  and  tied 
the  oozing  will  be  readily  controllable  by  pressure.  Hemostasis  having 
been  thus  effected,  the  urethra  is  split  into  two  or  more  short  flaps  (see 
below)  and  these  sutured  with  fine  catgut  to  the  skin.  The  wound  is 
then  dressed  aseptically  with  the  stump  of  the  penis  erect,  and  pro- 
vision made  for  the  passage  of  the  urine,  either  by  a  retained  catheter, 
or  by  sealing  the  wound  with  absorbent  cotton  or  gauze  applied  with 
iodoform  collodion. 

If  the  penis  is  to  be  amputated  close  to  the  pubes,  elastic  pressure 
nuiy  have  to  be  dispensed  with,  and  in  such  cases  it  is  advisable  to  make 
a  small  buttonhole  in  the  perineum,  through  which  the  urethra  is  iso- 
lated and  sutured  to  the  skin. 

Flaps — A  circular  skin  incision  was  used  by  early  operators,  but 
flap  operations  are  now  in  vogue  as  giving  more  accurate  apposition  of 
the  skin  edges  and  cleaner  healing.  Senn  and  Jacobson  both  use  long 
dorsal  and  short  ventral  flaps.  Jacobson  makes  his  so  long  that  the 
urethra  is  sutured  to  a  i)erforation  in  its  lower  part.  Others  prefer 
lateral  flaps. 

The  end  of  the  urethra  is  split  in  order  to  avoid  a  stricture  at  the 
new  meatus.  Ordinarily  it  is  split  into  two  flaps  to  be  sutured  to  the 
skin-flaps.  Dr.  Davis, ^  of  Philadelphia,  suggests  three  urethral  flaps, 
each  cut  to  a  point  and  sutured  to  the  skin,  divided  circularly.  Keller  ^ 
advises  that  the  stumps  of  the  corpora  cavernosa  be  sutured  together  end 
to  end  to  prevent  secondary  hemorrhage.  It  would  seem  that  subse- 
quent erections  might  tear  out  these  sutures,  or  at  least  give  rise  to  con- 
siderable pain  and  tension. 

After-treatment. —  If  the  flaps  are  cut  long,  erections  need  not  be 
feared.  A  light  dressing  held  snugly  in  })lace  by  adhesive  plaster  should 
prevent  oozing.  Frequent  change  of  dressing  is  necessary  to  prevent 
defilement  of  the  wound  by  urine.  The  patient  should  be  examined  for 
stricture  of  the  new  meatus  some  weeks  after  healing  is  complete. 

EXTIRPATION    OF    THE    PENIS 

The  patient  is  placed  in  the  lithotomy  position,  and  an  clliiitical 
incision  is  made  around  the  base  of  the  penis.     The  skin  of  the  scrotum 

^  Univ.  Med.  Mag.,  1896,  ix,  264.  ^  Beitrag  zur  klin.  Chir.,  iv,  235. 
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is  incised  along  tlie  entire  length  of  the  raphe.  With  the  fingers  and 
tlie  handle  of  the  scalpel  the  halves  of  the  scrotum  are  then  separated 
down  to  the  corpus  spongiosum,  a  full-sized  sound  is  passed  as  far  as 
the  triauiiiihir  ligament,  and  the  knife  inserted  between  the  corpora 
cavernosa  and  the  corpus  spongiosum.  The  catheter  having  been  with- 
drawn, the  urethra  is  cut  through  just  in  front  of  the  bulb  and  detached 
back  to  the  triangular  ligament.  The  susjjensory  ligament  is  then  di- 
vided and  the  penis  separated  from  the  soft  parts  down  to  the  attach- 
ments of  the  crura,  and  each  crus  separated  from  the  pubic  arch  by 
means  of  a  stout  periosteal  elevator.  The  edges  of  the  incision  in  the 
scrotum  are  then  brought  together  and  the  urethra  split  and  stitched 
to  the  lower  angle  of  the  wound.  Drainage  is  supplied  by  a  tube  placed 
deeply  in  the  wound  with  its  extremities  protruding  at  the  upper  and 
lower  angles.  Xo  catheter  need  be  retained  in  the  urethra.  The  o])era- 
tion  is  always  protracted,  owing  to  the  close  and  firm  attachment  of  tlie 
crura  to  the  bone  and  the  excessive  hemorrhage  during  their  detach- 
ment. Four  arteries — the  two  arteries  of  the  corpora  cavernosa  and  the 
two  dorsal  arteries — must  be  tied. 


TOTAL    EMASCULATION 

The  removal  of  the  testicles  adds  little  to  the  gravity  of  extirjiation 
of  the  penis,  and  has  teen  strongly  urged  as  an  essential  part  of  that 
operation,  on  the  ground  that  the  testicles  "  remain  ever  after  sad  dumb 
witnesses  of  a  function  which  is  lost  forever"  (Montaz),  or,  in  less 
poetical  language,  that  castration  in  this  case  averts  the  hypochondri- 
acal and  maniacal  tendency  which  in  late  years  it  has  been  said  to  cause 
when  the  operation  is  perfcu'med  for  the  relief  of  prostatic  hypertrophy. 
Pantalini,^  in  particular,  argues  the  case  well,  confronting  the  hysterical 
tendencies  of  those  who  have  preserved  their  testicles  with  tlie  clear- 
headedness of  the  emasculated,  and  the  certified  strength  of  mind  of  Ori- 
ental eunuchs.  Whether  this  be  generally  true  or  not,  it  is  not  amiss 
to  consult  the  patient's  wishes  in  the  matter. 

The  o[x^ration  itself  is  simple  enough.  The  cord,  with  its  vessels 
and  the  pampiniform  plexus  of  veins,  are  tied  oif  by  separate  ligatures 
on  each  side  at  the  external  abdominal  ring,  and  cord,  vessels,  and  tes- 
ticles are  removed  through  the  scrotal  incision.  Pantalini  has  collected 
23  cases  without  operative  mortality,  3  deaths  by  recurrence  within  a 
year,  and  1  cure  after  three  years.  The  remaining  15  were  reported 
cured  at  shorter  intervals. 


*  Arch.  prov.  de  chir,,  1898. 
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Abdoiuiiiiil  liydrocele,  043. 
Abdominal  lotxiiition  of  testicle,  GO!). 
Abnormalities  of  bladder,  58G. 

of  kidney,  583. 

of  penis,  078. 

of  prepuce,  090. 

of  scrotjun,  590. 

of  seminal   vesicle,   058. 

of  testicle,  008. 

of  ureter,  585. 

of  uretlira,  590. 

of  vas  deferens,  051. 
Abortive  treatment  of  gonorrliea,  217. 

of  syphilis,  751. 
Abscess,  gonorrheal,   115. 

of  bladder,   355. 

of  C()W])er's   glands,    104. 

of  prostate,  in  prostatic  hypertropjiy, 
299. 
pathology  of,    154. 
perineal  section  for,  885. 
symptoms  of,   105. 
treatment  of,  230. 

of  scrotum,  599. 

of  testicle,  024. 

of  uretliral  glands,   104. 
treatment  of,  227. 

perinephritic,  400. 

perii)rostatic,    100. 

IH-riurethral,  200,  277. 
Abs(!nce  of  bladder,  587. 

of  kidney,  584. 

of  penis,  079. 

of  testicle,  008. 
Absorption  from  bladder,  514. 
Absorption  test  for   gonococcus,    103. 
Accessory  causes  of  urinary  infection,  334. 
Acetate  of  potassium,  211. 
Acetic  acid  test,  14. 
Acid  cystitis,  350. 

Acid  infection  caused  by  bacillus  coli,  329. 
Acne,   iodic,   773. 
Acquired   syphilis,   723. 
Acupuncture  of  hydrocele,  930. 
Adenitis,  gonorrheal,   115. 

of  chancre,   718. 

of  chancroid,  708. 
treatment  of,  712. 


Adenoma  of  bladder,  545. 

of  kidney,  540. 

of  penis,  695. 
Adeno-sarcoma  of  kidnej',  embryonal,  540. 
Albargin  for  gonorrhea,  203. 
Albarran  cystoscope,   57. 
Albarran's  prostatectomy,  898. 
Albuminuria,    tests  for,    11. 
Alcohol  in  .acute  gonorrhea,  209. 

in  syphilis,  740. 

in  treatment  of  chronic  urethritis,  233. 
Alkalies  for  urinary  infectious,  340. 
Alkaline  cystitis,  357. 
Alkaline    infection    caused    by    pyogenic 

cocci,  330. 
Alopecia,  syphilitic,  783. 
Alypin,  the  best  uretliral  anesthetic,  52. 
American  scale,  20. 
Amputation  of  ])enis.   945. 
Anatomy  of  bladder,   805. 

of  kidney,  828. 

of  penis,  070. 

of  prostate,  280. 

of  scrotum,   595. 

of  seminal   vesicle,   (i50. 

of  spermatic  cord,   050. 

of  testicle,  004. 

of  ureter,  499. 

of  urethra,   34. 

of  vas  deferens,   050. 
Andrews's  operation,  937. 
Anesthesia,   for  cystosco|)y,   52. 

urethral,  52. 
Anesthetic,  choice  of  general,  822. 
Aneurysm  of  renal  artei'v,  571. 
Angioma  of  bladder,  5-15. 

of  kidney,  538. 

of  penis,  095. 

of  scrotum,   002. 

of  urethra,  502. 
Angulation  of  ureter,  580. 
Aiiiliii    (lyes    a   cause   of   bladder   tumor, 

545. 
Anodynes  for  gononlica.  212. 

for  prostatism.   309. 

for  urinary   infections,   340. 
Anomalies.     See   .Abnormalities. 
Anorchism,  008. 
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Ano-roctal  gonorrliea,   lOS. 
Anterior  iirothra,  35. 

bacteria  of,  150. 

injection  of.   195. 
Antiflcxion,  uterine,  eiTect  upon  bladder 

of,  522. 
Antigonococcus  serum,    10(5. 

for  epididymitis,   Gl!). 
Antisepsis.     See  Asepsis. 

of  urethra,  28. 
Antiseptics,  urinary.     See   Urinary   An- 
tiseptics. 
Anuria,  calculous.   See  Calculous  Anuria. 

rectal  cancer  a  cause  of,  431. 

reflex,  70. 

induced   by    cystoscopy    or    segrega- 
tion, 74,  76. 
Aphonia,  syphilitic,   811. 
Aponeuroses,  sypliilis  of,   802. 
Appendicitis    differentiated    from    stone, 

431. 
Argyrol  for  acute  urethral  gonorrhea  in 
the   female,    134. 
in  the  male,  203,  221. 

for  gonorrheal  conjunctivitis,  118. 

for  vaginitis,  140. 

for  vulvo-vaginitis,    125. 

injections  of,  into  renal  pelvis,  511. 
Arrhovin,  213. 
Arteries  of  bladder,  800. 

of  kidney,  828. 
Arthralgia,  syphilitic,  801. 
Artliritis,  gonorrlieal.    111. 

syphilitic,  801. 
Army,  prevalence  of  gonorrhea  in,  93. 
Ascending    invasions    in    urinary    infec- 
tions, 332. 
Asepsis  of  catheterisra,   27. 

of  hands,  28. 

of  solutions,  32. 

of  sounding,  27. 

of  syringes,  32. 

of  tanks,  32. 

of  urethral  instruments,  30. 
Aspermatism,  608. 

Aspiration,    for    i)rostatic    hvpertrophv, 
320. 

of  bladder,   808. 
Aspirator  for  litiiolai)axy,  9(M). 
Astringents  employed  in  uretlira,  203. 
Atkinson's  iodid,  775. 
Atoxyl,  753. 
Atresia  of  prepuce,   690. 

of  urethra,  590. 
Atrophy  of  bladder,  354. 

of  kidney,  585. 

of  prostate,  589. 

of  testicle,  026. 
Autogenous  gonococcus  vaccines,  104. 


Autogenous  vaccines,  350. 
Autoinoculation,  cluuicrf>idal,  709. 
Autoirrigation  in   prostatism,  312. 
Azoospermia,  007. 

Bacillus  coli  in  urology,  329. 
Bacillus  longus   ureae,   329. 
Bacillus  tuberculosis,  459. 
Bacillus  typhosus,   331. 
Bacteria  of  chronic  prostatitis,  157. 

of  chronic  uretliritis  in  the  male,  156. 

of  normal   uretlira,   150. 

of  urinary   disease,  328. 
Bacterial  nephritis,   367. 
Bacteriuria,  382. 

diagnosis  of,  384. 

treatment  of,  347. 

urinary  signs  of,  383. 
Balanitic  hypospadias,  591. 
Balanopostliitis,  084. 

diabetic,  085. 

diphtheritic,  685. 

gonorrlieal,   105. 
Ballottement,  renal,  3. 
Balsamics,   213. 

for  urinary  infections,  340. 
Banks  bougie,  24. 
Bar,  prostatic,  281. 
Bartholinitis,  acute,    132. 

chronic,  143. 
Beck's  operation,  923. 
Benique  curve,  41. 
Benique  scale,   20. 
Benique  sound,   21. 
Benzoates,  348. 
Benzoic  acid,  348. 
Bergmann's  operation,  937. 
Bicarbonate  of  soda,   211. 
Bichlorid  of  mercury,  702.     Sih;  also  Cor- 
rosive Sublimate. 

injection  of,  for  syphilis,  7()4. 
Bierhoff  cystoscope,  50. 
Bierhoff's  test  for  renal  calculus,  429. 
Bigelow  lithotrite,  907. 
Bilateral  perineal   section,   89S. 
Bilocular  hydrocele,  643. 
Hiniodid  of  mercury  injection.  704. 
Bladder,   a1)n()rmalities  of,  580. 

abscess  of,  355. 

absence  of,  587. 

absorptioii  from,  514. 

adenoma   of.   545. 

anatomy  of,   805. 

angioma  of.  545. 

aspiration   of,  808. 

atrophy  of,  354. 

capacity  of,   514. 

carcinoma  of,  458. 

catheter   irrigation  of,    197. 
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l'.Iad(ler,  olioiiflronia   of,  545. 
continuon^i   irrif;:iiti()n  of,   824, 
contraction  of,  514. 
cysts  of,  551. 
cystoseopic  aj)i)i'arancc!  of  dispased,  66. 

of  normal,  66. 
double,  586. 
effect  of  pregnancy  ui)on,  522. 

of  retention   upon.   3.'!5. 

of  uterine   carcinoma   upon,   524. 
exstro])liy   of,   5S7. 
libroma  of,  550. 
forced   irrigation  of,    I'.Ki. 
gangrene  of,  355. 
hernia  of,  518. 
hypertrophy  of,  .'{54. 
inflammation  of.     See  Cystitis, 
instillation  of,   108. 
leiomyoma  of,  545. 
leukoplakia  of,  551. 
myonui   of,   545. 
myxoma  of,  550. 
najvus  of,   545. 

neck  of,  distorted  by  prostatic  hyper- 
trophy, 28!). 

stricture  of,   325. 
nontubercular   ulcer   of.  473. 
of  women.     See  Female  Bladder, 
palpation  of,  6. 
papilloma  of,  546. 
paralysis  of,   518. 
physiology  of,  514. 
prostatic   hypertr(ii)hy,   results   of.   on, 

294.  ' 
puncture  of,  867. 
rectal   palpation   of.   8. 
rhabdomyoma  of,  545. 
rupture  of,  574. 
sacculated,  354. 
sarcoma  of,  550. 
sensibility   of,   514. 
stone  in.     See  Vesical  Calculus, 
suprapubic  operations  upon,  867. 
symptoms  in,  of  renal  tuberculosis,  458. 

of  suppurative  pyelonephritis,  385. 
trabeculated,  354. 

in  women,  527. 
tuberculosis  of,  466. 

treatment  of,  471. 
tumor  of,  545. 

cystotomy  for,  873. 

differentiated    from    tul)ercle,    stone, 
and  renal  liemorrhage,  554. 
varicose  veins  of,  532. 
wounds  of,  573. 
Blood,  cryoscopy  of,   78. 
Blue  pill,"  762.  " 
Boari  button,  859. 
Bone,  gumma  of,  801. 


Bone,  syphilis  of,  799. 

hereditary,  812. 
Boric  acid,  3  f8. 

for  cystitis,  342. 
Bottini   operation,  895. 
Bougie,   Baid-cs,   24. 

bnlbous,  22. 

iiliforin,  22. 

olivary,  22. 

wiialebone,   22. 

woven,  23. 
Bovee's  operation,  857. 
Bromid   of  potassium,  211. 
Bronchi,  syphilis  of,  802. 
Brown  comjjosite  cystoscope,  56. 
Brown-Buerger  cystoscope,  56. 
Bubo,  crossed,  700. 
Buccal   dysphagia.  374. 
Buccal   gonorrliea,    109. 
Buck's  fascia,  677. 
Bulbous  bougies,  23. 
Bursitis,  gonorrheal,   115. 

syphilitic,  802. 

Calculous      anuria.      differ«'ni  ialion      of, 
from   hysteria.  431. 

ne])hrostomy   for,   843. 

pathology  of,   415. 

syni])toms  of,  420. 

treatment  of,  432. 
Calculous   hematuria,  419. 
Calculous  hydronephrosis,  422. 
Calculous  pyelonephritis,   416. 

syinjitoms  of,  423. 

treatment  of,  434. 
Calculus,  oxalate,  408. 

]>h()sphatic,   408. 

prostatic,   448. 

renal,  414. 

diagnosis   of,    423. 

scrotal,   600. 

ureteral,  415. 

urethral.  447. 

uric   acid,   408. 

urinary.   40(i. 

vesical.  43(). 

vesicular,   ()59. 
Caliber   of  urethra.   39. 
Calomel   injection,   765. 
Capacity  of  bladder,  514. 
Capillary  lesi(m  of  syphilis,  737. 
Caput  f/allinaginis,  37. 
Carbolic  acid  for  hydrocele.  936. 
Carcinoma  of  bladder,   548. 

of  kidney.  540. 

of  penis,  699. 

of  prostate,    559. 

of  seminal   vesicle,   660. 

of  testicle,   633. 
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Carcinoma  of  urotor.  502. 

of  urethra,  5(i.S. 

of  int'tliral   fistula,  204. 

of  uterine  cervi.v,  efl'ect  upon  bladder 
of,  524. 
Caruncle,   ojonorriieal,   130. 

urethral.  502. 
Casper  cystoscope,  50. 
Castration.   040. 

for  ])rostatic  hypertrophy.  321. 

for  retained  testicle,  Oil. 

indications  for,  in  tuberculosis,  485. 
Catarrhal  nephritis,  307. 
Catarrhal  prostatitis,    154. 
Catarrlial  pyelitis,  3{i7. 
Catarriial  pyelonephritis,  380. 
Cathelin  separator,  02. 
Catheter,  asepsis  of,  27,  30. 

infection  with,  prevention  of,  339. 

irrigation  of  bladder  with,    197. 

obturator  for,  25. 

olivary,  z4. 

prostatic,  25. 

retained,  824. 

rubber,  24. 

silver,  25. 

tunneled,  26. 

woven,  25. 
Catheter  life,  311. 
Catheterism.  43. 

a  cause  of  infection,   337. 

a  cause  of  prostatic  infection,  209. 

asepsis  of,  27,  30. 

complications  of,  48. 

gentleness  in,  29. 

in  prostatic  hypertrophy,   301. 

of  ureter.     See  Ureter  Catheterism. 
Catheterizing  cystoscopes,  57. 
Cavernitis,  687. 

gonorrheal,   105. 
treatment  of,  229. 
Cellulitis  of  penis,   087. 

of  scrotum,  509. 
Cervicitis,  acute,   130. 

chronic,   137. 

in  children,  124. 
(  ervix,  efl'ect  upon  bladder  of  carcinoma 

of,   524. 
Chancre,  713. 

adenitis  of,  718. 

chancroidal,  716. 

differentiation  of,  from  chancroid,  her- 
pes, scabies,  and  gumma,  719. 

extragenital,   720. 

gangrenous,  717. 

Hunter ian,  715. 

inflamed,  717. 

lymphangitis  of.  710. 

multiple,   714. 


Chancre  of  urethra,   176. 

phagedenic,  717. 

reinduration  of,   717. 

relapsing,  095. 

types  of,  715. 
Chancroid,  703. 

adenitis  of,   708. 
treatment  of,  712. 

differentiation   of,    from   chancre,   her- 
pes, scabies,  and  gumma,  719. 

gangrenous,  707. 

inflamed,   700. 

phagedenic.  707. 
treatment  of,   712. 
Charriere  scale,  20. 
Chemical  cystitis,   352. 
Chetwood  cystoscope,  50. 
Chetwood's  operation,  895. 

for  prostatic  hypertrophy,  322. 

for  stricture  of  bladder  neck,  327. 
Chetwood's  scissors,  27. 
Chetwood's  urethral  clip,  27. 
Chetwood's  urethral  nozzle,  27. 
Chetwood's  urethroscope,   191. 
Children,  enuresis  in,  510. 

gonorrhea  in,  94,   122. 

renal  infections  in,  389. 
Choice  of  anesthetic,  822. 
Chondroma  of  bladder,  545. 

of  kidney,  538. 
Chordee,    100. 

treatment  of,  212. 
Chorio-retinitis,  syphilitic,  798. 
Chromo-cystoscopy,   81. 
Chylocele,  001,  049. 
Chyluria,  001. 
Circumcision,  943. 

for  balanoposthitis,  680. 

for  phimosis,  091. 

in  diabetes,  080. 

in  leprosy,  683. 
Circumscribed  fibrosis  of  corpora  caver- 
nosa, 697. 
Citrate  of  potassium,  211. 
Civil  life,  prevalence  of  gonorrliea  in,  94. 
Cleansing.     See  Asepsis. 
Clinical   urinalysis,    13. 
Clip,  Chetwood's  urethral.  27. 
Cocain  dangerous  in  urethra,  53. 
Coccobacillus  urea'  pyogenes,  329. 
Colic,   renal,  417. 

spermatic,  059. 
Colloids  a  cause  of  calculus,  409. 
Colon,   insufflation  of.  5. 

relations  of.  to  kidney,  5. 
Color   of   syphilides.   779. 
Compressor  urethrie  muscle.  30. 
Concentric  hypertroj)hy  of  bladder.  354. 
Comlylonmta  acuminata,  695. 
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Condylomata,  syphilitic,  786. 
ConjTonital   liydrocolo.   f)42. 

(lifrorontiation  of.  from   iiornia,  04.3. 
("ongonital  malfoniiations.      Seo    Abnor- 
malities. 
Congenital  slrit'turc  of   ureter,  580. 

of  urethra.  247.  f)!)!. 
(  onieal   woven   bougies,  22. 
Conjunctivitis,  gcmorrheal,   117. 

systemic  gonorrheal,  120. 
Continuous    irrigation    of    bladder    after 

operation,   importance  of,  824. 
Contraction   of  bladder,  514. 
Contraindications  to  cystoscopy,  555. 

to  urinary  separation,  04. 
Contusion  of  kidney,  504. 

of  penis,  081. 

of  scrotum,  599. 

of  spermatic  cord,  028. 

of  testicle,  027. 

of  urethra,  579. 
Copaiba,   214. 

Copper  color  of  syphilids,  779. 
Cojjper  sulphate,  200. 
Corona  glandis,  077. 
Corpora  cavernosa,  070. 

circumscribed  fibrosis  of,  097. 
Corpus  innoniinatum  of  Giraldes,  000. 
Corpus  spongiosum,  .35,  077. 

fracture  of.  ()82. 
Corrosive  sublimate.      See  Bichlorid. 

for  urethritis   in   women,    134. 

for  vaginitis,   140. 

for  vulvo-vaginitis,  125. 
Corsets  a  cause  of  nephroptosis,  491. 
Coryza,  iodic,  772. 
Costo-vertebral  tenderness,  3. 
Course  of  syphilis,  740. 
Cowperitis,   104. 

Cowper's  glands,  ])alpation  of,  7. 
Cremaster,  595,  ()50. 
Cremasteric   reflex,    050. 
Crossed  bubo,  700. 

in  chancroid,  708. 
Crossed  renal  pain,  371,  418. 
Crusted  syphilid.   783. 
Crj'oscopy  of  blood,   78. 

of  urine,  78. 
Cryptorchidism,  008. 

operation  for,  941. 
Crypts  of  anterior  urethra.  35. 
Cubeb,  214. 

Cultivation   of  gonococci,    101. 
Curettage  of  bladder,  877. 
Curve,  of  urethra,  40. 

of  urethral   instruments,  21,   41. 

Van   Bur  en,   41. 
Cutaneous  diseases  of  scrotum.  590. 
Cutaneous  fistulization  of  ureter,  800. 


Cut-off  muscle,  30. 
Cyst  of  bladder,  551. 

of  (epididymis.   045. 

of  kidney,   ,533. 

of  penis,  095. 

of  scrotum,   001. 

of  seminal   vesicle,   059. 

of  testicle,  033. 

of  urachus.  589. 

of  ureter,  502. 

of  urethra.   503. 
(  j'stectomy,  nephrostomy  preliminary  to, 
840. 

partial.  874. 

results  of,  558. 

total,   875. 
Cystic  dilatation  of  mouth  of  ureter, 580. 
Cystic  disease  of  kidney,  534. 

of  testicle,  033. 
C'ystinuria.  409. 
Cystitis,  351. 

acute  gonorrheal,  symptoms  of,  101. 

chemical,  352. 

chronic  acid,  350. 

chronic  alkaline,   357. 

chronic  gonorrheal,   diagnosis   of,    189. 

chronic,   symptoms   of,   350. 

complicating     prostatic     hypertrophv, 
299. 

cystica,  551. 

c_ystostomy  for,  303. 

diagnosis  of,  357. 

differential  diagnosis  of,  359. 

etiology  of,  352. 

from  urethral  stricture,  259. 

gangrenous,   355. 

gonorrheal,   107. 
in  women,   130. 

in  women,  520. 

interstitial,   357. 

local  treatment  of,  341,  302. 

menii)ranous,  355. 

nonliacterial,   351. 

patliology  of  acute,  353. 
of  chronic,  353. 

prognosis  of,  350. 

prostatic,  treatment  of,  313. 

simple  bacterial.   352. 

symptoms  of,  355. 

sym])toms  of  acute  gonorrheal.   101. 

sym])toms   of  chronic.   350. 

traumatic,   351. 

treatment  of,  350. 

treatment  of  acute,  229. 

urinary  signs  of,  350. 
Cystocele.  518. 

vaginal,  523. 
Cystogen,  343. 
Cystoscope,  49. 
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Cystoseopp.  Albarran,  ;")7. 

'Biorlioir.  50. 

lirown-liiierjTor,  5(>. 

Brown  composite,  5G. 

Casjier,  50. 

catheterizing,  57. 

Chetwood.  50. 

direct  vision,  49. 

Carceau.  50. 

introduction   of.   48,   55. 

irrijjating,   50. 

Kelly,  50. 

Lays,  50. 

Nitze,  50. 

o])(M-ating,   50. 

Otis,  50. 

prismatic,  49. 

sterilization  of,  51. 

nreter  catheterizing,  57. 

Willy  Meyer,  50. 
Cystoscopic  appearance  of  diseased  blad- 
der,  66. 

of  normal  bladder,  66. 
Cystoscopy,  49. 

a  cause  of  reflex  anuria,  74,  70. 

anesthesia  for,  52. 

contraindications  to,   55. 

dangers   of,  50. 

difficulties   of,   56. 

for  foreign  bodies,  445. 

for  renal  calculus,  420. 

for  renal  infection,  378. 

for  renal  tuberculosis,  452. 

for  vesical  calculus.    440. 

for  vesical  tuberculosis,   470. 

for  vesical  tumor,  554. 

in  cystitis,  358. 

in  prostatic  hypertrophy,  302. 

indications  for,   55. 

of  bladder  invaded  by  carcinoma,  524. 

peculiarities  of,  in  female,  521. 

position  of  patient  for,  52. 

preparation  of  patient  for,  52. 

requisites  for,  50. 

substitutes  for,  05. 

technic  of,  50. 
Cystotomv   for   bladder    rupture,   results 
of,  577. 

for  cystitis,  303. 

for  prostatic  hypertrophy,  320. 

for  tumor,  indications  for,  and  results 
■of,  557. 

suprapubic,   868. 
Cysto-ureterotresis,  859. 
Cytology  of  gonorrheal  pus,  149. 


Bacro-adenitis,  gonorrheal. 
Dactylitis,  syphilitic.  813. 
Dangers  of  cystoscopy,  50. 


120. 


Dangers  of  ureter  catheterism,  62. 
Dark  field  illumination  for  spirocheta,732. 
Dartos,  595. 

Deafness,   syphilitic,  794. 
Decapsulation  of  kidney,  842. 

effect  of,   393. 
Deferentitis,   614,   651. 

treatment  of,   231. 
Deformities.     See  Abnormalities. 
Demulcents    in   treatment   of   gonorrhea, 

211. 
Dermatitis,  gonorrheal,   110. 

mercurial,  751. 
Dermoid  cysts  of  bladder,  551. 

of  testicle,  633. 
Descending    invasion    in    urinary    infec- 
tion, 333. 
Descent  of  testicle,  607. 
Diabetic  balanoposthitis,  685. 
Diabetic  vulvitis,   141. 
Diameter  of  urethra,  39. 
Diathetic  urethritis,   178. 
Dietl's  crises,  494. 
Digestive  symptoms  of  nephroptosis,  493. 

of  urinary  septicemia,  375. 
Dilatation    for    chronic    gonorrheal    ure- 
thritis, 235. 

for  urethral   stricture,   266,  268. 
Dilatation  of  penile  lymphatics,  688. 

of  urethra,  39. 
Dilator,  Kollniann,  22. 
Dilators,   antisejisis   of.   31. 

in  treatment  of  urethral  stricture,  272. 
Diluent  drugs,  349. 
Diluent  waters,  349. 
Diphtheria  of  scrotum,  600. 
Diphtheritic  balanoposthitis,  685. 
Diplobacillus  of  FriedlUnder,  329. 
Biplococcus  urcce  liqucfavicns,  329. 
Direct  vision  cystoscope,  49. 
Dislocation  of  penis,  682. 

of  testicle.   626. 
Distensibility  of  urethra,  39. 
Distribution  of  Spirocheta  pallida,  733. 
Diuresis  before  and  after  operation,  821. 
Diurnal   polluticm.  674. 
Diverticulum   of   bladder,   354. 
operation  for,  877. 

of  urethra,   591. 
Divisions  of  iirethra,  34. 
Double  bladder,  580. 
Double  penis,   679. 
Double  tai)er  sound,  20. 
Double  urethra,   590. 
Drainage  by  retained  catheter.  824. 
Ducrey  streptobacillus,  803. 
Duration    of    estimation    of    renal    func- 
tion,  73. 

of  gonorrhea,  95, 
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Dyspepsia,   urinaiy,   375. 

I)\  stn)i)liies  of  hereditary  sypljilis,  815. 

Dysiii'ia,   295. 

from  chronic  prostatitis,   171. 

Ear,   syphilis   of,   794. 

I'ccentric  hypertrophy  of  bladder,  354. 

Kehinoeocciis  cyst  of  bladder,  551. 

of  kidney,  537. 

of  scrotum,   602. 

of  seminal   vesicle,  659. 

of  spermatic  cord,   644. 
Ectliynia,  sypliilitic,   791. 
Kctopic   testicle,   608. 
Eczema  marginatum  of  scrotum,  596. 
Eczema  of   scrotum,   596. 
Edenui  of  penis,  688. 

of  scrotum.  599. 
Effect  of  retention  upon  bladder,  335. 

upon  kidneys,   336. 
Ejaculatory  duct,  37,  651,  657. 
Electrolytic  treatment  of  calculus,  413. 
Ele])liantiasis  of  <^onitals,   600. 
Enibryolofiry  of  testicle,  607. 
Embryonal  adenosarconia  of  kidney,  540. 
Emphysema  of  scrotum,  600. 
Enehondroma  of  corpora  cavernosa,  697. 

of  testicle,   632. 
Encysted  hydrocele  of  the  cord,  643. 
f^ndocarditis,  gonorrheal,  115. 
English   scale,   20. 
Enteritis,   iodic,   773. 
Enterocolitis,   mercurial,   760. 
Enteroptosis  with  nephroptosis,  490. 
Entero-ureterotresis,  801. 
Enuresis,   515. 

from  prostatic  hypertrophy,  296. 

in  women,  510. 

post-prostatectomy,   517. 
Epididyniectoniy,  940. 

indications  for,  in  tuberculosis,  485. 
E])i(lidymis,  605. 

absence  of,  608. 

cysts  of,  645. 

syphilis  of,   631. 

tuberculosis   of,  478. 
Epididymitis,  612. 

after  prostatectomy,  894. 

complicating     prostatic     hypertrophy, 
299. 
treatment  of,  315. 

differentiated  from  tuberculosis,  syph- 
ilis, neoplasm,  635. 
Epididymotomy,  938. 

for  relapsing  epididymitis,  620. 
Epididymo-vasostomy,  939. 
Epispadias,  593. 

operation  for,  927. 
Epithelia  in  urine,  diagnosis  of,   12. 
62 


F^pithelioma  from  leukoplakia,  786. 

in  urethral   listula,  2(i4. 

of  penis,  ()99. 

of  scrotum,   602. 

of  tongue,    differentiated    from    gum- 
ma, 793. 
Eroded   chancre,   715. 
Ii]rosive  .syphilid,  786. 
p]rysipelas  of  penis,  687. 

of  scrotum,  599. 
I'^rythema,  copaibal,  214. 

gonorrheal,    1 10. 
Essential   renal   hematuria,  529. 
Estimation  of  renal   function,  68. 
Eucalyptol,   215. 
Ivxamination.     Se<'  Palpation,  etc. 

physical,   1. 

when  cystoscopy  fails,  methods  of,  65. 
Exfoliation     of     bladder     mucous     mem- 
brane, 355. 
Experimental    polyuria.      See    Polyuria, 

Experimental. 
Experimental  syphilis,  735. 
Exstrophy  of  bladder,  587. 

o])eration  for,  927. 
External  examination,   1. 
External  secretion  of  testicle,  606. 
External  virethral   sphincter,  38. 
External  urethrotomy.         See      Perineal 

Section. 
External  urinary  tract,  36. 
Extirpation   of   penis,   946. 
Extragenital  chancri',  726. 
I^xtragenital  gonorrhea,  107. 
Extragenital  infection  with  syphilis,  726. 
Extra-uretliral     perineal     prostatectomy, 

898. 
Eye,  gonorrhea  of,    117. 

.syphilis  of,   798. 

False   impotence,  663. 
Kals<!    passage,    prostatic,    treatment    of, 
315. 
urethral,  260. 

treatment  of,  276. 
Fascia,  penile,  677. 

renal,  830. 
Fate  of  Spirocheta  pallida,  734. 
Female.     See   Women. 
l"'('male  bladder,  changes  in  conformation 
of,  521. 
in  blood  supply  of,  521. 
diseases  peculiar  to,  521. 
effect  of  position  of  uterus  upon,  522. 

of  uterine  tumors  upon,  522. 
inflammation  of,  526. 
neuroses  of,  525. 
Ferment  tests  for  gonococcus,  103. 
Fetal   syphilis,  806. 
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Filnolipnmatoiis  perinephritis,  401. 
Kil)roiiia   of  bladder,  550. 

of  kidney.  5.'?. 

of  scrotum,   (i02. 

of  testicle,  632. 

of  tunica  vaginalis,  632. 

of  uterus,  effect  upon  bladder  of,  522. 

of  vas  deferens,   655. 

urethral,  503. 
1' ibroniyxoma  of  scrotum,  602. 
Fibrosis    of    corpora    cavernosa,    circum- 
scribed, 097. 
Fibrous  bodies   in  timica  vaginalis,  040. 
Fihnia  sangninifi  hominis,  600. 
Filiform  bougies,  22. 

manner  of  using,  273. 
Fistula  of  kidney,  403. 

of  scrotum,  000. 

of  uracluis,  589. 

of  ureter,  502. 

of  uretlira,   263. 
treatment  of,  278. 

operations   for   urinary,  916. 
Fit  of  the  stone,  437. 
Five-glass  test,   17. 
Fixed   hydronephrosis,   510. 
Floating  kidney,  488. 
Floor  of  urethra,  40. 
Focal  suppurative  nephritis,  309,  387. 

treatment  of,  397. 
Follicular  prostatitis,   154. 
Foreign  bodies  in  bladder,  443. 

in  urethra,  445. 
Foreskin.     See  Prepuce. 
Form  of  syphilids,  779. 
Formalin  for  urethral  instruments,  31. 
Formin,   343. 
Fournier's  teeth,  818. 
Fracture  of  corpus  spongiosum,  082. 

of  penis,  682. 
Freezing  point.     See  Cryoscopj'. 
French  scale,  20. 
Freyer's  prostatectomy,  877. 
Fuller's  prostatectomy,  877. 
Fumigation,  mercurial,   709. 
Function,  estimation   of  renal.     See  Re- 
nal  Function. 
Functional  results  of  prostatectomy,  322. 
Functions  of  prostate,  282. 
Fusion  of  kidneys,  584. 

of  testicles,   608. 

Call-bladder,    enlargements    of,    differen- 
tiated from  the  kidney,  495. 
Galvano-cauterization  of  prostate,  895. 
Gangrene  of  chancre,  717. 

of  chancroid,   707. 

of  mucous   membrane  of   bladder,   3.)5. 

of  penis,  689. 


Cangrene    of    scrotum,    599. 

of  testicle,   627. 
Garceau  cystoscope,  50. 
Genital  function,  maladies  involving,  661. 
Genital  tuberculosis,  pathogenesis  of,  478. 
Genitourinary  tuberculosis.     See  Tuber- 
culosis. 
Gentleness   in  urethral   instrumentation, 

29. 
Gienisa  stain,  732. 
Glands  of  urethra,   35. 
Glans  penis,  677. 
Gleet,  257. 

Glossitis,  syphilitic,  793. 
Goldhorn  stain,  733. 
Goldschmidt  urethroscope,  191. 
Gonococcus,  99. 

absorption  test  for,   103. 
colonies  of,   102. 
culture  of,   101. 
diagnosis  of,   102.   183. 
ferment  tests  for,   103. 
immunity  to,   106. 
in  urinary  infection,  330. 
microscopic   characteristics   of,   99. 
morphology  of,  99. 
servun   reaction   of,    103. 
specific   to  mankind,   107. 
stains  for,  100. 
Gonococcus  toxins,  103. 
Gonococcus  vaccines,   104. 

clinical  value  of,   105. 
Gonorrhea,  92. 

a  cause  of  tuberculosis,  452. 

ano-rectal,    108. 

buccal,   109. 

complications  of,  gravitj'  of,  95. 

duration  of,  95. 

effect  of,  upon  prostatic  hypertrophy, 

286. 
epidemic  of,    122. 
extra-genital,   107. 
gravity  of,  95. 
immunity  to,    106. 
in  women,   128.   147. 
curability  of,    145. 
latent,    130. 
patliology   of,    1,30. 
j)ro})hylaxis  of,    140. 
social  aspects  of,   128. 
symptoms  of,   132. 
systemic,   143. 
varieties  of,  133. 
indirect  transmission  of.  92. 
infectiousness  of,   in  children,   122. 
nasal,   109. 
ocular,   117. 

of  Skene's  glands,  132,  135 
opsonic  index  in,   104. 


INDEX 


957 


OonoDlioa,   prevaloncp   of,   9'.i. 

])i('vi'nti()n  of,   98. 

rectal,   108. 

social  aspects  of,  92. 

social  importance  of,  97. 

social  remedies  for,  98. 

sterility  resulting  from,  90. 

systemic,   107. 

vaccine  treatment  of,   105. 

transmission  of,  92. 

uretiiral.      See   Gonorrlioal    Uretliritis. 
Gonori'Iieal  ahscess,    11.5. 
Gonorrheal  adenitis.    115. 
Gonorrheal  arthritis.    111. 
Gonorrheal  halan(>i)osthitis.   105. 
Gonorrheal  hartholinitis,   132. 
Gonorrheal  hursitis,   115. 
Gonorrheal  caruncles,  1.30. 
Gcjnorrheal  cavernitis,   105. 
Gonorrheal  cervicitis,  130. 

in  children,  124. 
Gonorrheal  conjunctivitis,  117. 

systemic,   120. 
Gonorrheal  cystitis,  diagnosis  of,   18!). 

in  female.   130. 

in  male,   107. 

symptoms  of,   101. 
Gonorrheal  dacro-adenitis,  120. 
Gonorrheal  dermatitis,  110. 
Gonorrheal  endocarditis,   115. 
Gonorrheal  epididymitis,  012. 

operation  for,  938. 

serum   treatment  of,   100. 

vaccine   treatment   of,    105. 
Gonorrheal  erythema,    110. 
Gonorrheal  iritis,   120. 
Gonorrheal  lymjdiadenitis,  l(i5. 
Gonorrheal  lymphangitis,   105. 
Gonorrheal  myositis,  115. 
(ionorrheal  neuroses,   110. 
Gonorrheal  optic  neuritis,   120. 
Gonorrheal  osteoarthritis,   112. 
Gonorrheal  perichondritis,  115. 
Gcjnorrheal      jieritonitis      in      the      male, 

Kw. 
Gonorrheal  periiiicllnal  abscess,   104. 
Gonorrheal   periurethritis,   104. 
(lonorrheal  phk-bitis,    105. 
Gonorrheal   prostatitis,  acute,  105. 

bacteriology  of,   157. 

diagnosis  of,   188. 

jjathologj'   of,    154. 

symptoms  of  acute,   105. 
of  chronic,   109. 

treatment  of  acute,  230. 
of  chronic,  235. 
Gonorrheal  pruritis,    110. 
Gonorrheal  pus,  cytology  of,   149. 
Gonorrheal  retinitis,   120. 


(ionorrheal  seminal  vesiculitis,  diagnosis 
of,    188. 
sym])toms  of  acute,    100. 

of  chronic,    172. 
treatment  of  acute,  231. 
of  chronic,   235. 
Gonorrheal  skin  lesions,  110. 
Gonorrheal  spoiigeitis,  1()5. 
Gonorrheal  tenosynovitis,   115. 
Gonorrheal  thrombophlebitis,   105. 
Gononheal   urethral  stricture.     See  Ure- 
thral   Stricture,   Organic. 
Gonorrheal  urethritis  in  female,  133. 
in  male,    148. 
acute,    150. 

diagnosis  of,   183. 
])ath(dogy  of,   150. 
symptoms  of,    158. 
treatment  of,  208. 
local,  217. 
alkalies  for,  210. 
atypical   acute,   102. 
bacteria  of,    150. 

chronic,  anterior,  diagnosis  of,  188. 
])athology  of,    151. 
symptoms  of,   109. 
treatment  of,  234. 
cause  of,    108. 
clinical  varieties  of,  173. 
diagnosis  of  distribution  of,  187. 

of  infectiousness  of,   184. 
examination  for,    188. 
hygiene  of,  233. 
intractable,    173. 
irritable,    173. 
mild,   173. 
neurotic,   174. 

posterior,  diagnosis  of,  188. 
pathology   of,    152. 
symptoms  of,    109. 
treatment  of,  235. 
relapsing,   173. 
se.\ual    hygiene   of,  234. 
treatment  of.  232. 
by  dilatation,  235. 
by   injections,  234. 
by    irrigations,   234. 
Iiy    massage,   235. 
uretlirosc()])ic,  240. 
uretiirosco|)ic  appearance  of,  193. 
varieties  of,   1(>8. 
complications  of,   103. 
course  of,    159. 
diagnosis  of,    183. 

of  distribution  of.  187. 
of  gonococcus   in,    184. 
urethroscopic.    191. 
etiology   of,    148. 
incubation  of,   159, 
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Goiioirhonl   urotliritis,    infect ioiisiioss   of, 
14S,    1S4. 
instructions  lo  patients  having,  215. 
internal  medication  for,  210. 
mild,  acute,   1(>3. 

chronic,   173. 
Ober lander's  elassitication  of,  151. 
onset  of.    15!). 
])atiiolooy  of,    140. 
pathology  of  acute  anterior,  150. 
])atiiology  of  chronic  anterior,  151. 
])atliology   of,    152. 
posterior,  frequency  of,   KiO. 
prolonged,  acute,    103. 

chronic,   173. 
j)rophylaxis   of,   217. 
reinfections  of,   1C4. 
serum  treatment  of,   105. 
severe,  acute,   103. 
symptoms  of  acute,   159. 

of  chronic,    100. 
treatment  of,   105. 
abortive,   210. 
drugs  employed  in,  195. 
expectant,  220. 
general,  208. 
local,  217. 

methods   employed   in,    105. 
preventive,   217. 
repressive,  220. 
solutions  employed  in,  202. 
systemic,   208. 
terminal,   226. 
vaccine,   105. 
treatment  of  acute,  208. 
treatment  of  acute  posterior,  227. 
treatment  of  chronic,  232. 
treatment  of  complications  of,  227. 
Gonorrheal  urticaria,   110. 
Gonorrheal  vaginitis,   139. 
Gonorrheal  vulvitis,   141. 
Gonorrheal  vulvo-vagiuitis,  122. 
Gonosan,  213. 
Gout  of  penis,  088. 
Gram  reaction,   100. 
Gravel,   400. 

Gray  oil   injection,   7(i5. 
(hay  powder,  702. 
(iubernaculum   testis,   007. 
Gumma,  738. 

differentiation  of,  from  chancre,  chan- 
croid, herpes,  and  scabies,  719. 
of  bone,  801. 
of  penis,  005. 
of  tongue,  703. 

differentiated  from  epithelioma,  703. 
of   vus   deferens.   655. 
pathology  of,   738. 
subcutaneous,  791. 


Gunshot  wounds  of  bladder,  573. 

of  kidney,   570. 
Guyon   instiilator,    108. 
Guyon  ol)turator,  25. 

Habenula,  607. 
Ilagner's   operation,  938. 
Ham  color  of  syphilids,  779. 
Hands,   asepsis  of,  28. 
Harrington's  operation,   873. 
Harris   separator,   02. 
Helmitol,  347. 
Hematocele,  047. 

of  cord,   644. 

of  scrotum,  599. 
Hematocliyluria,  601. 
Henuitoma  of  scrotum,  599. 
Hematuria,  differential  diagnosis  of,  554. 

from  aneurysm  of  renal  artery,  571. 

from  bladder   stone,   438. 

from  bladder   tuberculosis,  408. 

from  bladder  tumor,  551. 

from  gonorrheal  urethritis,  103. 

from  polycystic  kidney,  535. 

from  prostatic  carcinoma,  500. 

from  prostatic  liypertrophy,   310. 

from  renal  calculus,   419. 

from  renal  neoplasm.  541. 

from  renal  rupture,  500. 

from  renal  stone,  419. 

from  renal  tulKM'culosis,  457. 

from   ruptured  bladder,  575. 

from  uretliral  stricture,  258. 

idiopatliic,   529. 

surgical  treatment  of  renal,  843. 

treatment  of   prostatic,   316. 
of  vesical,  550. 
Hemorrhoids     from     urethral     stricture, 

259. 
Hereditary   syphilis,   729,  805. 

dystrophies   of,   815. 

keratitis  of,  818. 

late,  810. 

of  Ixmes,   812. 

of  liver,  813. 

of  nervous   system,   814. 

of  nose,   808. 

of  skin,  809. 

of  spleen,  813. 

of  testicle,   813. 

of  third   generation,   730. 

rachitis   and,  814. 

stigmata  of,  816. 

treatment   of,   819. 

tuberculosis  and,  814. 
Hennaphroditism.   080. 
Hernia,  differentiatitm   of.   from   congen- 
ital  hydrocele,  043. 
from   hydrocele,   641. 
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Hernia  from  iirotliral  stricture,  2o!). 

of  bladder,   olS. 

witli    retained    te«ticde,    (iiO. 
Heij)es   projicnitalis,   ti8."J. 

differentiation  of,  from  ciiancre,  clian 
croid,  scabies,  and  gumma,  71!) 
Herpetic   uretliritis,    177. 
Hetralin,  347. 
Hexametliylenamin,   343. 

for  gonorrhea,   210. 

for  renal  infection,  3!)2. 

use   of,   before   operation,   822. 
Hej'den's  syringe,  2(5. 
Horn  of  penis,  (595. 
Horseslioe   kidney,  .584. 
Hot  Springs  of  Arkansas,  752. 
Hunterian  ciiancre,   715. 
Hutchinson's  teeth,  818. 
Hutchinson's  triad,   817. 
Hydatid  of  Morgagni,  606. 
Hydrate   of  potassium,   211. 
Hydrocele,  637. 

abdominal,  643. 

bilocular,  643. 

chylous,   601. 

congenital,  642. 

idiopathic,   638. 

infantile,  643. 

inguinal,   644. 

multilocular,  639. 

of  s{)ernuitic  cord,  643. 

operations  for,   935. 

symptomatic,   637. 

syphilitic,  631. 

tulK-reular,  482. 
Hydronephrosis,  505. 

calculous,  415. 

symptoms  of,  422. 

fixed,  510. 

from   nepliroptosis,   495. 

intermittent,   510. 

nephrostomy  for,  843. 

traunuitic,  399. 
Jlygiene  of  gonorrhea,  208. 

of  prostatism,  308. 

of  sy])hilis,   752. 
Hyperne|)hroma,   539. 
Hypertropliy   of   bladder,   35 1. 

of  kidney.     See  Renal  Hypertrophy. 

of  prostate.  See  Prostatic  lIypertro[)hy, 

of  testicle,  626. 
Hypogastric  Hstula,  operation  for,  917. 
Hypospadias,   591. 

operation  for,  923. 
Hysteria,    difTerentiated    from    calculous 
anuria,  43  L 

Idiopathic  hydrocele,    638. 
Idiopathic  renal  hematuria,  529. 


liMMiuiiily    to    gonorrhea,    lO(i. 

to   syphilis,    73(i. 
Impassable   urethral  stricture,  diagnosis 
of,  264. 

treatment  of,   274. 
Imperative  urination  from  prostatic  hy- 
pertrophy, 296. 
Impotence,    661. 

after   prostatectomy,   894. 

false,  663. 

nervous,  665. 

symptomatic,  663. 

true,   ()62. 
Incontinence  of  urine.     See  Enuresis. 

after   ])rostatectomy,   894. 
Incurvation  of  penis,   680. 
Indications   for   cystoscopy,   55. 

for   ureter   catheter  ism,   362. 

for  urinary  separation,  64. 
Indigo  carmin   tost,  81. 
Indirect  transmission  of  gonorrhea,  92. 

of  syphilis,  725. 
Indirect  vision    cystoscope.      See    Cysto- 

scope. 
Induration   of   chancre,    715. 
Indwelling  catheter,   824. 
Infantile  hydrocele,   643. 
Infantile  syphilis,   807. 
Infarcts   of   the   kidney,  multi])le   se])tic, 

388. 
Infection  from  catheterism,  337. 
Infiltration    of    urine.      See   Urinary    lu- 

filtratifm. 
Inflamed  chancre,   717. 
Inllanied  chancroid,   706. 
Inllamed  urethra,  asepsis  of,  29. 
Inflammations  of  scrotum,  599. 

of    upper    urinary    tract,    etiology    of, 
328. 
treatment  of,  338. 
Inflammatory  phimosis,  691. 
Inguinal  adenitis  of  chancre,  718. 

of  chancroid,   708. 

of  gonorrhea,    1()5. 
Inguinal  hydrocele,  644. 
Iiiguimil  retention  of  testicle,  6(t9. 
Initial  lesion  of  syphilis,  713.     Si-e  also 

Chancre. 
Injection  of  anterior  urethra,    195. 

of    hydrocele,    93(). 
Injections,  for  chronic  gonorrhea,  234. 

insoluble   nu-rcurial,    765. 

intramuscular,  for  treatment  of  syph- 
ilis,  756. 
mercurial.  764. 

intravenous,  mercurial,  770. 
Instillations  for  acute  cystitis,  230. 

for  tuberculosis,  471. 

for  urethritis,   198. 
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Instillations   for    viilvo-vaoinitis,    l-i."). 

iin-tlual.   1!)S. 
Instillators,  2(i. 

Iiistninientation.  iiiotiiral,  asepsis  of,  27. 
liistnmiiMits.   iirctliral.    1!). 
liisiitlicioiu'v,    iTiial.      8oc    Renal    liisulli 

ciency. 
Insufflation  of  colon,  5. 
liitennittent  liydronephrosis.  510. 
Internal  administration  of  mercury,  701. 
Internal  secretion  of  testicle,  GOO. 
Internal  urethrotomy,  887. 
Internal  urinary  tract,  30. 
Interstitial  cystitis,  357. 

treatment  of,   304. 
Intertrigo  of  scrotum,   5!)0. 
Intestino-vesical   fistula.   519. 
Intramuscular  injection  of  mercury,  704. 
Intraperitoneal  cystotomy,  873. 
Intravenous  injection,  mercurial,  770. 
Intravesical  ureteral   cyst,  580. 
Introduction  of  catheter,   43. 
of  cystoscope,  48,  55. 
of  sound,  44. 
of  stone   searcher,   48. 
Inunction,  mercurial,   768. 

routine  treatment  by,  757. 
Inversion  of  testicle,   009. 
lodid  of   potassium,   772. 
effect  of,  in  syphilis,  753. 
substitutes   for,   775. 
lodipin,  775. 
lodisni,  772. 
Iritis,   gonorrheal,   120. 

syphilitic,   798. 
Irrigating  cystoscope,  50. 
Irrigation,    apparatus   for    anterior    ure- 
thral, 20. 
of  bladder  and  urethra,  235. 
of  renal   i)elvis,   392. 
of  urethra,  190. 
rectal,   239. 
Irritable  stricture  of  urethra,  treatment 

of,  270. 
Irritable  testicle,  029. 
Itching    absent    from    syphilitic    lesions, 
779. 

Janet  sound,   23. 
Janet  syringe,   20. 
Joints,   syphilis  of,   801. 

Kava-kava,  215. 
Kelly  cystoscope,  50. 
Keratitis  of  hereditary  syphilis,  818. 
Keyes  instillator,  2(),    19S. 
Keyes  lithotrite,  907. 
Kidney,  abnormalities  of,   583. 
adenoma  of,  540. 


Kidney,  anatomy  of,  828. 

angioma  of,   538. 

atrophy  of,  585. 

carcinoma  of,  540. 

chondroma  of,   538. 

contusion  of,  564. 

cystic  degeneration  of,  534. 

cysts  of,  537. 

decapsulation   of,   842. 

differential    diagnosis    of    diseases    of, 
and  those  of  gall-bladder,  4. 
and  those  of  liver,  5. 
and  those  of  spleen,   5. 

echinococcus  cysts  of,   537. 

effect   of   prostatic   hypertropliy   upon, 
294. 
of   retention   upon,   330. 

embryonal  adenosarcoma  of,  540. 

fibroma  of,  538. 

fused,   584. 

horseshoe,   584. 

hypernephroma  of.  539. 

inflammation    of.      See    Renal    Inlhim- 
mation. 

lipoma  of,  539. 

lobulation  of,  583. 

lymphadenoma  of.  538. 

lymphangioma   of,   538. 

misplaced,  585. 

movable,  488. 

multiple  septic  infarcts  of,  388. 

myxoma  of,  538. 

neoplasms  of,  537. 

operations   upon,    828. 

osteoma   of,   538. 

palpation  of,  3. 

pelvis  of,  832. 

position  of,  830. 

relations  of,  831. 
to  colon,  5. 

rupture  of,  564. 

sarcoma  of,  540. 

single,  584. 

stone  of.     See  Renal  Calculus. 

supeinumerary,  585. 

tuberculosis    of.      See    Renal    Tubercu- 
losis. 

unsymmetrical,  584. 

wounds  of,  509. 
Kinks  of  ureter,  operations  for,  853. 
KoUmann   dilator,  22. 
Koranyi's   theory   of   urinarv   cryoscopy, 
79. 

Larynx,  .syphilis  of,   795. 
Late   heroditary    syphilis,   810. 
Latent  gonorrhea,   131. 
Leiomyoma  of  bladder,  545. 
Length  of  urethra,  39. 
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l^eprosy   of  penis,  683. 
I>cuk()plakia  of  bladder,  35:5,  551. 

of  nioutli,   7S(i. 
Ligament,   triangular.   'M. 
Ligature  of  renal   pcdii-lc,  85 L 

of  varicocele,  1)32. 
liight  test  of  hydrocele,  (>41. 
Lipiodol,  775. 
Lipoma  of  kidney,  53!). 

of  penis,  6!)5. 

of  scrotum,   002. 

of  tunica  vaginalis,  632. 

of  vas  deferens,  655. 
Liquor  potassa;  211. 
Litholapaxy,  906. 

indications   for,   442. 

results  of,  443. 
Lithotomy,   indications   for,  442. 

results  of,  442. 

suprapubic.  872. 
Lithotrites,  907. 
Littre's  glands,  35. 
Liver,   syphilis  of,   803. 

hereditary,  813. 
Lobulation  of  kidney,   583. 
Local  anesthesia  for  perineal  section,  881. 

for  scrotal  operations,  930. 
Local   urinary   antiseptics,   341. 
Lubrication  of  uretliral  instruments,  30, 

43. 
Lumbar  incisions,  835. 
Liuidjar  nephrectomy,   847. 
Lumbo-abdominal  palpation,  3. 
Lung,  syphilis  of,  802. 
Lupus  of  penis,  ()83. 
Luxation.     See  Dislocation. 
Luys  cystoscope,   50. 
Luys  separator,  62. 
Lymph  scrotum,  600. 
Lymph  varix,   600. 
Lymphadenitis,  gonorrheal,   1()5. 
Lymphadenoma  of   kidney,   538. 

of  spermatic  cord,  (iOl. 
Lymphangioma  of  kidney,  538. 
Lymphangitis,  gonorrheal,   165. 

of  chancre,   716. 

of  chancroid,  708. 

of  penis,  687. 
Lymphatics  of  kidney,  829. 

of  penis,  dilatation  of,  688. 

of  scrotum,   595. 

of  testicle,  606. 

Macular  syphilids,  781. 
Malformations.     See  Abnormalities. 
Malignant  neoplasms  of  kidney,  538. 
^Marriage  of  the  female  gonorrheic,   147. 

of  the  male  gonorrheic,    184. 

of  the  syphilitic,   727. 


Martin's  operation,  939. 
Massage  of  prostate,  238. 

of  seminal   vesicles,  238. 
Masturbation,  668. 
Maydl's  operation,  862. 
McOill's  prostatectomy,  877. 
Meatoscopy,   ureteric,  379,  462. 
Meatotomy,  248,   922. 
Meatus  urinarius,  34. 

stricture  of,   248. 

swollen,   in  acute  gonorrhea,    KiO. 
Median  p(!rineal  prostatectomy,  890. 
Median  perineal  section,  879. 
Mend)ranous  urethra,   36. 

anatomy  of,  36. 

palpation  of,   7. 

stricture  of,  251. 
Mercurial  pill,  702. 
Mercurial  stonuvtitis  diiTerentiated  from 

syphilitic,  787. 
Mercury,  administration  of,  751. 

effect  of,  in  syf)hilis,  754. 

salivation  by,  759. 

toxicology  of,  759. 
Methylene  "blue,  348. 
]\Iicrococcus    catarrhalis,    simulation    of 

gonococcus  by,   102. 
Micturition.     See  Urination. 
Middle  lobe  of  prostate,  281,  290. 
Misplaced  kidney,  585. 
Mixed   sore,   706,   716. 
]\Iixed  treatment,  777. 
Mobility  of  urethra,  42. 
Monkeys,   syphilis   in,   735. 
Monorchism,   608. 
Mortality   from   syphilis,   747. 
Movable  kidney,  488. 

Mucous  nunnbrane  of  prostatic   urethra, 
37. 

of  urethra,  35. 
Mucous  meiid)ranes,  syphilis  of,  785. 
Multilocular  hydrocele,  039. 

of  the  cord,   644. 
Multiple  chancre,   714. 
]\lultiple  septic  infarcts  of  kidney,  388. 
i\Iumps.   orchitis  of,  623. 
Muscle,  cut-oif,  36. 
Muscles  of  anttnior  urethra,  35. 
Muscles,   syidiilis   of,   801. 
Myoma  of  bladder,  550. 

of  testicle,   632. 
Myositis,   gonorrheal,    115. 

syphilitic,  801. 
Myxolipoma  of  vas  deferens,  655. 
Myxoma  of  kidney,  538. 

Naivus   of  bladder,   545. 

Nasal  gonorrhea.   109. 

Nasal  septum,   syphilis  of,  794. 
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Xodplnsnis.  iu'])liro('tt>niy  for,  848. 

of  bladder,  545. 

of  kidney,  537. 

of  penis,  695. 

of  serotiim.  602. 

of  testicle,   632. 

differentiated       from       tuberculosis, 
syphilis,  and  c])ididyniitis,  63.5. 

of  ureter,    502. 

of  iirethra,  562. 

of  vas  deferens,  655. 
Nepliraljfia  from  chronic  prostatitis,  171. 

in   renal   infections,  370. 
Nephrectomy,  847. 

accidents  of,  848. 

for  tuberculosis,  indications  for,  464. 

other  kidney  in,  91. 

partial,  851. 

preliminary  estimation  of  renal  func- 
tion in,  91. 

subcapsular,  850. 

transperitoneal,   851. 
Nephritis,  catarrhal,  pathology  of,  367. 

focal  suppurative,  369. 

mercurial,  760. 

ne])hrostomy   for,   843. 

suppurative,   368. 
Nephropexy,  843. 

results  of,  496. 
Nephroptosis,  488. 

differentiated  from  enlarged  gall-blad- 
der,  495. 
Nephrostomy,  843. 

preliminary  to  cystectomy,  846. 
Nephrotomy,  838. 

complications  of,   841. 

exploratory,   for   stone,   430. 

for     hydronephrosis,     indications     for, 
512. 
Nervous  impotence,   665. 
Nervous  symptoms  of  nephroptosis,  493. 
Nervous  system,   hereditary    svphilis   of, 

814. 
Neuralgia  of  penis,  688. 

of  testicle,  629. 
Neurasthenia,  sexual,  665. 
Neurosis,  gonorrheal,   110. 

of  female  bladder,  525. 

post-gonorrheal  treatment  of,  241. 
Nitrate  of  silver.     See  Silver  Nitrate. 
Nitze    cystoscope,    50. 
Nocturnal   pollution,  673. 
Noguchi   tcit,   736. 
Nongonorrheal  urethritis,   175,   177,  179. 

in  female,  134. 
Nongonorrheal  vulvitis,   141. 
Normal  urethra,  antisepsis  of,  28. 
Normal  urinary  output,  69. 
Normal  urine,  69,  90. 


Nose,  hereditary  syphilis  of,  808. 
Novargan    for    gonorrheal    urethritis    in 

male,  203. 
Nove-Josserand's  operation,  925. 
Nozzles,  Chetwood's,  27. 

urethral,  26. 
Nucleus  of  stone,  406. 

()I)lique   lumbar   incisions,  835. 
Obturator  for  catheters,  25. 
Ocular   gonorrhea,    117. 
Ocular  syphilis,  798. 
Ointment,  mercurial,  768. 

urethral,  207. 
Oliguria.     See  Anuria. 
Olivary  bougies,  22. 
Olivary  catheters,  25. 
Onset  of  syphilis,   740. 
Onychia,  syphilitic,  811. 
Operating  cystoscope,  50. 
Operations,  after-treatment  of,  822,  823. 

choice  of  anesthetic  for,  822. 

for  cryptorchidism,  941. 

for  epispadias,  927. 

for  exstrophy  of  bladder,  927. 

for  hydrocele,  935. 

for  hypogastric  fistula,  917. 

for  hypospadias,  923. 

for  penile   fistula.  919. 

for  perineal  fistula,  919. 

for  renal  fistula,   916. 

for  rupture  of  urethra,  922. 

for  spermatocele,   938. 

for  urethro-perineal   fistula,  919. 

for  urethro-rectal  fistula,  918. 

for  urinary  fistula,  916. 

for  varicocele,  932. 

for  vesical  intestinal  fistula,  918. 

for  vesico-uterine  fistula,  918. 

for  vesico-vaginal  fistula,  918. 

])erineal,  879. 

preparation  for,  821. 

suj)rajnd)ic,  868. 

upon  kidney,  828. 

accidents  during,  830. 
incisions  for,  835. 
position  of  patient  for,  833. 
transperitoneal,  838. 

u]ion  penis,  943. 

upon  scrotum,  930. 

ujjon  seminal   vesicles,  904. 

ujjon  testicles,  930. 

u])on  ureter,  852. 

upon  urethra,  879,  918,  922. 

urological,  principles  governing,  821. 
Operative    treatment   of   chronic    prosta- 
titis,  240. 

of  hypertrophied   prostate.  318,  321. 
Operative  wounds  of  ureter,  571. 
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Opiatos  ill  troatmont  of  prostatk-  Iiypor- 

tinpliy,   :J(t!t. 
Opsonic.'  index  in  gonorriu'a,   104. 
Optic  luniritis,  gonorrheal,   120. 

syphilitic.   7!)0. 
Orchidectoniy,  940. 
Orchitis.   (J22. 

of  niiinips,   623. 
Organic  silver  salts,  202. 

for     acute     gonorrheal     urethritis     in 
male,  221. 
Organic  urethral  stricture,  250. 
Osteoarthritis,  gonorrheal,  112. 
Osteochondroma  of  scrotum,  ()02. 
Osteoma  of  corpora  cavernosa,  698. 

of  kidney,  5.38. 

of  penis,   098. 

of  testicle,  632. 
Osteoperiostitis,  syphilitic,  801. 
Otis  cystoscopc,  50. 
Otis's      theory     of      urethral      stricture, 

271. 
Overflow     from     prostatic     hypertrophy, 

296. 
Oxalate  calculus,   408. 
Oxycyanid  of  mercury,  205. 

Painlessness  of  syphilitic  lesions,  779. 
Palate,   syphilis  of,   793. 
Palliative  treatment  of  prostatic  hyper- 
trophy, 308. 
Palpation,  lumbo-abdominal,  3. 

of  bladder,  6. 

of  Cowper's  glands,   7. 

of  kidneys,   3. 

of  membranous  urethra,  7. 

of  penis,  9. 

of  prostate,  7. 

of  seminal  vesicles,  7. 

of  testicle,  9. 

of  ureter,  5. 

of  urethra,   9. 

of  vas  deferens,  9. 
Pampiniform  plexus.  650. 
Pa])illoma  of  bladder,  546. 

of  penis,  695. 

of  ureter,  502. 

of  urethra,   562. 
Papillomatous  urethritis,   176. 
Papular  ciiancre,   716. 
]'apular  syphilid,  782. 

of  mucous  membrane,   786. 
Papule,  syphilitic,   782. 
Paralysis,  of  bladder,  518. 

differentiated  from  prostatic  hyper- 
trophy, 306. 

syphilitic,  797. 
Paranephritic  cysts,  533. 
Paraphimosis,  692. 


Parasyphilids,    724,    743. 

Para  uretliral  ducts,  treatment  of.  241. 

I'arenchyniatous       keratitis,       svj)inlitic, 

818. 
J'arenchyniatous  prostatitis,   154. 
Paronyciiia,  sypiiiiitic,  811. 
Partial  cystectomy,  874. 

indications  for  and  results  of,  557. 
Pathologic   variations   in   renal  function, 

70. 
Pediculi   pubis,   598. 
Pelvic  lavage  for  renal   infection,  392. 
Pelvis  of  kidney.   833. 
Pemphigus,  syphilitic,  810. 
Penile  fistula,  ojierations  for,  919. 
Penile   hypospadias,   591. 
Penis,   abnormalities  of,  678. 

absence  of,  679. 

amputation  of,  945. 

anatomy  of,  676. 

cellulitis  of,   687. 

ciiancre  of,   713. 

chancroid  of.  703. 

contusions  of,   681. 

dilated  lymphatics  of,  688. 

dislocation  of,  682. 

double,  679. 

edema  of,  688. 

erysipelas  of,  687. 

fracture  of,  682. 

gangrene  of,  689. 

gout  of,   688. 

herpes  of,  683. 

gumma  of,  ()95. 

incurvation  of,  680. 

iiitlammation  of,   687. 

leprosy  of,   683. 

lichen   planus  of,   685. 

lupus  of,   683. 

lyiiipliangitis  of,   687. 

neoplasms  of,   695. 

neuralgia  of,  688. 

operations  u]ion,  943. 

palpation  of,   9. 

relapsing  ciiancre  of,  695. 

torsion  of.  ()79. 

scabies  of,  683. 

tuberculosis  of,  689. 

wound   of,   681. 
Penitis,  6S7. 

Perichondritis,  gonorrheal,  115. 
Pericystitis,   pathology  of.   354. 

treatment  of,   3()4. 
Perineal  fistula,  operations  for,  919. 
Perineal  hypospadias,  591. 
Perineal    prostatectomy,    cxtra-urethral, 
898. 

median,  890. 

mortalitv  of.  321. 
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IVrineal  section,  879. 

hilattMiil.  898. 

for  poriurethral  abscess,  885. 

for  prostatic  abscess,  885. 

for  stricture.   88(). 

for  urinary   infiltration,   885. 

transverse,  898. 

witliout  a  guide,  889. 
I'erinephritic  ab.scess,   400. 
Perinephritie  extravasation,  399. 
Perinephritic  fat,  830. 
Perinepliritis,   400. 
Periostitis,  syphilitic,  801. 
Periprostatitis,  1(15. 

in   hypertrophied  prostate,  299. 
Peritoneum,    injury     to,     in    cystotomy, 
869. 
in  nephrotomy,  837. 
in  vesiculotomy.  905. 
Peritonitis,  gonorrheal,  in  male,   167. 
Periurethral  abscess,  complicating  stric- 
ture, 260. 
treatment  of,   277. 

gonorrheal,   164. 

perineal  section  for,   885. 
Periurethritis,  from  stricture,  262 
treatment  of,  277. 

gonorrheal,   164. 

treatment  of,  227. 
Permanganate    of    potassium.      See    Po- 
tassium. 
Permanganate  of  silver,  204. 
Peters's  operation,  683. 
Phagedenic  chancre,   717. 
Phagedenic  chancroid,  707. 

treatment  of,   712. 
Phagedenic  syphilid,   790. 
Phagedenic  ulcer  of  palate,   793. 
Phimosis,   690. 

inflammatory,  691. 

results  of,  691. 
Phloridzin  glycosuria,   80. 
Phloridzin  test,  80. 
Phosphates  in  urine,  test  for,   14. 
Phosphatic  calculus,  408. 
Photographic  cystoscope,  50. 
Physical  examination,   1. 
Physiologic  variations  in  renal  function, 

69. 
Physiology  of  bladder,  514. 

of  kidney,  69. 

of  prostate,  282. 

of  seminal  vesicle,   657. 

of  testicle,  606. 

of  ureter,  500. 

of  urethra,  42. 

of  urination,  514. 
Pigmentary   syphilid,   785. 
Pilimiction,  444,  551. 


Pityriasis  of  scrotum,  596. 

Placenta,   syphilis  of,   806. 

Pleura,    injury   to,    in   nephrotomy,   837. 

Pneumaturia,  519. 

Pneumococcus,  329. 

Pneumonia,   sypliilitic,  802. 

Pollakiuria,  295. 

Pollution,  673. 

diurnal,   674. 

nocturnal,  673. 
Polycystic  kidney,  534. 
Polymorphism  of  syphilids,  778. 
Polyorchism,  608. 
Polyp,  urethral,  562. 
Polyuria,  experimental,   75,   84. 

reflex,   74. 
Position  of  kidneys,  832. 
Posterior  urethra,   36. 

catheter   irrigation   of,    197. 
.  forced   irrigation  of,    196. 

instillation  of,   198. 
Posterior     urethritis.       See     Gonorrheal 

Urethritis. 
Postgonorrheal    neuroses,    treatment    of, 

241. 
Posthioplasty,  690. 
Postprostatectomy  enuresis,  517. 
Potassium  iodid,   774. 
Potassium  permanganate,  225. 

for  cystitis,  342. 

for  gonorrheal  urethritis  in  male.  204. 
Pregnancy,  effect  of,  upon  bladder,  522. 
Preparation  for  catheterism,   43. 

for  cystoscopy,  52. 

for  operation,  821. 
Prepuce,   678. 

abnormalities  of,   68,  690. 
Preputial  calculus,  448. 
Prevalence  of  gonorrhea,  93. 
Prevention   of   gonorrhea.      See   Prophy- 
laxis. 
Priapism,  675. 

Primary  incubation,  duration  of,  741. 
Primary  lesion,  723. 
Primary  urinary  calculi,  406. 
Prismatic   cystoscopes,   49. 
Processus   funiculo-vaginalis,   607. 
Prolapse    of   vesical    mucous   membrane, 

586. 
Prophylaxis,  of  gonorrhea,  96. 
in  women,   146. 

of  gonorrheal  urethritis  in  male,  217. 

of  gonorrheal  vulvo-vaginitis,    126. 

of  stone,  410. 

of  syphilis,  736. 
Prostate,  anatomy  of,  280. 

atrophy  of,  589. 

carcinoma  of,  559. 

dimensions  of,*  280. 
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Piostato,   functions  of,  282. 

inllammation  of.     Sco   Prostatitis. 

hyiiPitrophy  of.     Soi-  Prostatic  Hypcr- 
tropliy. 

lobes  of,  280. 

massage  of,  238. 

palpation  of,  7. 

])iiysiology  of,  282. 

sarcoma   of,  550. 

secretions  of,  283. 

tuberculosis  of,  474. 
Prostatectomy,  enuresis  after,  517. 

extraurethral   perineal,   898. 

for   neoplasm,   002. 

functional   results  of,  322. 

median  perineal,  8!)0. 

mortality   of.    321. 

suprapubic,  877. 
Prostatic  abscess,   afebrile,    160. 

conijilicating  hypertrophy,  299. 

pathology  of,   154. 

perineal   section   for,   885. 

symptoms  of,   1(55. 

treatment  of,  230. 
Prostatic  bar,  281. 
Prostatic  calculus,  448. 

differentiation   of,    from    prostatic   hy- 
pertrophy, 30(i. 
I'rostatic  catheters,  25. 
Prostatic    false    passage,    treatment    of, 

315. 
Prostatic      hemorrhage,      treatment      of, 

316. 
Prostatic  hygiene,  308. 
Prostatic  hypertrophy,  283. 

a  cause  of  retention,  293. 

castration  for,   321. 

catheterism   of,  301. 

C'lietwood's  operation  for,  322. 

complications  of,   298. 

course  of,  296. 

cystoscopy  for,   302. 

cystotomy  for,  320. 

diagnosis  of,  300. 

differentiation    of,    from    paralysis    of 
bladder,  306. 
from  prostatic  calculus,   306. 
from  prostatic  neoplasm,   304. 
from  stricture    at    neck    of    bladder, 
305. 

effect  of,  upon  bladder,  294. 
upon  kidneys,  294. 

etiology   of,   283. 

examination  of,  300. 

frequencj^  of,  283. 

nature  of,  284. 

of  middle  lobe,  290. 

palliative  operations  for,  320. 

pathogenesis  of,  284. 


Prostatic  hypertrophy,  pathology  of,  28(i. 
])rognosis  of,   306. 
rectal  examination   of,  300. 
symptoms  of,  294. 
treatment  of,   local,  309. 

operative.     See  Prostatectomy, 
palliative,  308. 

objections   to.   316. 
treatment  of  complications  of,  314. 
vasotomy  for,  321. 
Prostatic  neoplasm,  559. 

differentiation    of,    from   prostatic    hy- 

portro])hy,   304. 
operations  for,  902. 
Prostatic  retenti(m,   treatment  of,  309. 
Prostatic  secretions,    pathologic    changes 

in,   155. 
Prostatic  urethra,  37. 
Prostatitis,    acute.      See    Prostatic    Ab- 
scess, 
chronic,  bacteriology  of,   157. 
diagnosis  of,    188. 
etiology  of,   170. 
symptoms  of,   169. 
treatment  of,  235. 
operative,  240. 
complicating    stricture,    treatment    of, 

276. 
differentiation    of,    from    sti'icture    of 

bladder  neck,  326. 
frequency  of,  in  gonorrhea,  161. 
from  urethral  stricture,  259. 
in  prostatic  hypertrophy,  299. 
massage  for,  200. 
rectal   irrigation  for,   200. 
Prostatism  without  hypertrophy,  326. 
Prostatorrhea,    181. 

treatment  of,  242. 
Protargol  for  acute  gonorrheal  ur«'thritis 
in  male,  203,  221. 
for  acute    urethral    gonorrhea    in    the 

female,    134. 
for  cystitis,  342. 
for  vaginitis,   acute,    140. 
f(jr  vulvitis,   acute,    142. 
for  vulvo-vaginitis,   125. 
Proteus  of  llauser,   330. 
Proteus  vulgaris,  330. 
Protiodid  of  mercury,  762. 
Proust's  ])rostatectomy,  898. 
Pruritus   genitalium,  597. 
Pruritus,  gonorrheal,   110. 
Pseudo-adi'uoma,  jirostatic,  288. 
Pseudo-hermaphroditism,   679. 
Pseudo-renal  colic,  430. 
Psoriasis    differentiated    from    stjuamous 

syphilid,   784. 
Pubo-scrotal   retention  of  testicle,  609. 
Puerperal  pyelonej)hritis,  389. 
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Pulmonary      tiil)orciilo.sis      complit'iitin^ 

<:;onital  tuberculosis,  482. 
ruui'lurc  of   bhuldor.   8()7. 
Tustular   sypiiiiid,   783. 
Pyelitis.     See  also  Renal  Infections, 
catarrhal,   3G7. 
su|)purative,  3(57. 
Pyelo-nepliritis.      See    also    Eenal    Infec- 
tions, 
calculous.   4  Hi. 

treatment  of,  434. 
catarrhal,  acute,  380. 

chronic,   381. 
complicating     prostatic     liypertrophy, 

299. 
complicating  stricture,  259. 

treatment  of,  278. 
diagnosis   of,   in   presence   of   cystitis, 

358,  359. 
operative  treatment  of,   393. 
suppurative,  384. 
Pyelotomy,  841. 
Pyelo-ureterotresis,  854. 
Pyogenic  cocci,  330. 

Pyonephrosis,    367,   368,    386.      See   also 
Renal   Infections, 
from  nephroptosis,  495. 
nephrostomy  for,  844. 
treatment  of,  396. 

Radiography  for   hydronephrosis,  511. 

for  renal  calculus,  425. 

for  renal  tuberculosis,  458. 

for  vesical  calculus,  438. 

in  place  of  cystoscopy,  65. 

substitutes   for,  428. 

with  argyrol  injection,   511. 

with  styletted  catheter,  427. 
Raphe,  scrotal,  595. 
Rectal  douche,  239. 
Rectal  gonorrhea,   108. 
Rectal  irrigations,  239. 
Rectal  massage  of  prostate  and  vesicles, 

235. 
Rectal  palpation  of  bladder,  6,  8. 

of  carcinomatous   prostate,  561. 

of  hypertrophied  prostate,  300. 

of  prostate,   7. 

of  seminal  vesicles,  7. 

of  ureters,  6. 
Kecto-urethral   fistula,   582. 
Reflex  anuria,   70. 
Reflex  polyuria,  74. 
Reflex  prostatic  pain,  171. 
Reflex  renal   pain,   371. 
Reflex  vesicular  pain,   172. 
Reinduration  of  chancre,   717. 
Reinfection  of    urethra   with    gonorrhea, 
163. 


Reinfection  with    syphilis,   730. 
Relapsing  chancre  of  penis,  695. 
Relapsing  epididymitis,  616. 

treatment  of,  622. 
Relations  of  colon  to  kidney,  5. 
of  kidney,   731. 
of  ureter,  500. 
Renal  artery,  aneurysm  of,  571. 
Renal  ballottement,  3. 
Renal  calculus,   414. 
diagnosis  of,  423. 
diff'erential,  430. 

from  appendicitis,  431. 
radiography  for,  425. 
symptoms  of,   416. 
treatment  of,   431. 
Renal  colic,  differential  diagnosis  of,  430. 
from   seminal  vesiculitis,    172. 
pathology   of,  415. 
symptoms  of,  417. 
treatment  of,  431. 
Renal  cysts,  533. 
Renal  fistula,  403. 

operations   for,   916. 
Renal  function,   changes   induced   in,   by 
the  examination,  73. 
effect    of    disease    in    opposite    kidney 

upon,    70. 
estimation   of,   68. 
duration   of,   72. 
preliminaries  to,  73. 
pathologic  variations  of,  70. 
physiologic  changes  in,  69. 
tests  of,   75. 

chromo-cystoscopy,  81. 
cryoscopic,  78. 
densimeteric,  77. 
divergent  views  upon,  88. 
experimental  polyuria,  84. 
in  contemplated  nephrectomy,  91. 
phloridzin,  80. 
qualitative,  76,  77. 
quantitative,  76. 
si)ecifie  gravity,  77. 
urea   estimation,   82. 
voluiiu'tric,   82. 
toxic   inhibition   of,   70. 
Renal  hematuria  differentiated  from  tu- 
bercle,    stone,     and     tumor     of 
bladder,   554. 
Renal  hypertrophy   from   disease  in  kid- 
ney  itself,    71. 
from  disease  of  opposite  kidney,  70. 
Renal  infection,    cystoscopic    picture   of, 
378. 
diagnosis  of.   376. 
etiology  of,   366. 
from    calculus,   416. 
symptoms  of,  423. 
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Rpual  infection  in  children.  388. 

ill   prcjiiiaiicy,   .38!). 

patliology   of.   307. 

jirofiiiosis   of,   389. 

prophylaxis  of,  391. 

symptoms  of,  370. 

treatment  of,   391. 

urinary  signs  of.  370,  377. 

varieties  of,  305. 

vesical  symptoms  caused  by,  371. 
Renal   iiisufliciency,   diagnosis   of,   91. 
Renal  invasion  in  urinary  infection,  333. 
Renal   i)edicle,  ligature  of.  851. 
Renal   pelvis,    lavage  of,   392. 
Renal  tuberculosis,  452. 

diagnosis  of,   459. 

pathology   of,  452. 

symjitoms  of,  457. 

treatment  of,  462. 
Reuo-renal  reflex,  371,  418. 
Requisites   for   cystoscopy,   50. 
Resection  of  scrotum,  935. 

of   uretiira,   920. 
Resilient    urethral    stricture,    treatment 

of,  27G. 
Resonator,  429. 
Resorcin    after    extirpation    of    bladder 

tumor,  558. 
Retained  catheter,  824. 

for  prostatism,  314. 
Retention  of  testicle,  608. 
Retention  of  urine,  335. 

after  prostatectomy,  895. 

effect  of,  335. 

from  chronic  urethritis,   171. 

from  prostatic  abscess,   166. 

from  ])rostatic  hypertrophy,   293,  297. 
treatment  of,  ,309. 

from  stricture  at  bladder  neck,  326. 

from  urethral  stricture,  258,  274. 

from  vesical  calculus,  439. 

not   necessary   to   cause  trabeculation, 
354. 
Retinitis,  gonorrheal,   120. 

syphilitic,   79. 
Retroflexion,  effect  of.  up(m  fciiiah'  blad- 
der, 523. 
Uhabdoinj'oma   of   bladder,   545. 
Rhinitis,   syphilitic,   808. 
Rickets  and  hereditary  syphilis,  814. 
Roof  of  urethra,   4(». 
Routes  of  invasion  in  urinary  infections, 

331. 
Routine  treatment  of  syphilis,  751. 
Rubber  catheters,   24. 
Rupia,  syphilitic.  791. 
Rupture  of  bladder,  574. 

of  kidney,  504. 

of  ureter,  571. 


Rupture  of  urethra,  579. 
o])erati<)!is    for,   922. 
of  vas  deferens,  651. 

Saber  tibia,  817. 

Sacculated   bladder,  354. 

Sajodin,   775. 

Salicylate  injection,   764. 

Salivation,   759. 

Salol,  347. 

Sandalwood  oil,  213. 

Santyl,  213. 

Sarcoma  of   bladder,  550. 

of  kidney,  540. 

of  penis,  698. 

of  prostate,  559. 

of  retained   testicle,  GIO. 

of  scrotum,   602. 

of  testicle,   633. 

of  tunica  vaginalis,  634. 

of  urethra,   563. 

of  vas   deferens,   655. 
Scabies,    differentiation    of,    from    chan- 
cre,     cliancroid,      herpes,      and 
gumma,   719. 

of  penis,  683. 
Scabs,   syphilitic,   779. 
Scales,  of  urethral  instruments,  20. 

sypliilitic.  779. 
Scar,  sj'philitic.  780. 
Scissors,   Chetwood's,  27. 
Scrotum,  abnormalities  of,  59G. 

abscess   of,  599. 

anatomy  of,  595. 

angioma  of,  602. 

calculi  of,  600. 

cellulitis  of,   599. 

contusions  of,  599. 

cutaneous  diseases  of,  596. 

cysts  of,   601. 

diphtheria  of,  600. 

diseases  of,  595. 

eczema  of,  59  (i. 

eczema  marginatum   of,  590. 

cdeiiia   of,   ,599. 

elephantiasis  of,  600. 

eni])hyseiiia   of,   600. 

epithelioma   of,   ()02. 

erysipelas  of.  599. 

lihroma  of,   602. 

flbromyoma  of,  602. 

fistula'  of.   600. 

gangrene  of,  599. 

hematocele  of,   599. 

hematoma  of,  599. 

inflammations  of,   599. 

injuries  to,   598. 

intertrigo  of;  59G. 

lipoma  of,  002, 
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Scrotum,  lymphatics  of,  505. 

musclos    of,   505. 

ostiHH'lioiulroma   of,   002. 

pityriasis  of,  50(5. 

pruritus  of,  507. 

raplu'  of,  505. 

resection  of,  035. 

sebaceous  cysts  of,  601. 

septum  of,  505. 
Searclier,  introduction  of,  48. 
Searching  for  stone,  440. 
Second   attack  of  syphilis,  730. 
Secondary   incubation   of   syphilis,   dura- 

of,  741. 
Secondary  lesions  of  syphilis,  723,  741. 
Secondary    syphilid,    characteristics    of, 
780. 

of  mucous  membrane,  785. 
Secondary  urinary  calculi,  408. 
Secretion  of  prostate,  155,  283. 

of  testis,  OOG. 

of  vesicle,   156. 
Self-abuse,  668. 
Seminal  vesicles,  656. 

abnormalities  of,   658. 

anatomy  of,  656. 

calculi   of,   650. 

carcinoma  of,  660. 

concretions  of,  650. 

cysts  of,  650. 

inflammation  of.     See  Seminal  Vesicu- 
litis. 

massage  of,  238. 

operations  upon,  004. 

palpation  of,  7. 

physiologj^  of,  657. 

tuberculosis  of,   475. 

wounds  of,  658. 
Seminal  vesiculitis,  acute,   167. 
treatment  of,  231. 

chronic,  diagnosis  of,   188. 
pathology  of,   155. 
symptoms  of,  172. 
treatment  of,  235. 

complicating     prostatic     hypertropiiy. 
200. 

massage  for,  200. 

rectal   irrigations  for,  201. 
Sensibility   of  bladder,   514. 

of  urethra,   42,   48. 
Separation,  urinary.     See  Urinary  Sepa- 
ration. 
Separator  of  Luys,  62. 
Septic  infarcts  of  kidney,  388. 
Septicemia,  urinary,  272. 
Septum  .scroti,  505. 
Serpiginous  sy])hilitlc  ulcer,  780. 
Serum  diagnosis  of  syphilis,  73(5. 
Serum  reaction  of  gonococcus,   103. 


Scrum   treatment   of   gonorrhea,    106. 

of  sypjiilis,   736. 
Sexual      function,      disturbance      of,      in 

chronic   prostatitis,    172. 
Sexual     hygiene    of     chronic    urethritis, 

234. 
Sexual  neurasthenia,  665. 

treatment  of,   241. 
Shreds  in  urine,   100. 
Silver  catheters,  25. 
Silver  iodid  for  gonorrheal  urethritis  in 

male,  204. 
Silver     nitrate     for     chronic     cervicitis, 
138. 

for     chronic     urethral     gonorrhea     in 
women,   135. 

for  chronic  vaginitis,   141. 

for  cystitis,  341. 

for  gonorrlieal    conjunctivitis,    118. 

for     gonorrheal     urethritis     in     male, 
204. 

for  syphilitic   stomatitis,    787. 

for  vulvovaginitis,   125. 
Silver  permanganate  for  gonorrheal  ure- 
thritis  in  male,   204. 
Silver  salts,  organic,  202. 
Simple  ulcer  of  bladder,  473. 
Single  kidnej-,   584. 
Sinus  pocularis,  37. 
Skene's  glands,  acute  gonorrhea  of,   132. 

chronic  gonorrhea  of,   135. 
Skin,  syphilis  of,  727,  778. 

hereditary,  800. 
Skin  lesions,  gonorrheal,   110. 

iodic,   763. 
Smegma,  677. 
Smegma  bacillus,  460. 
SnulHes,  syphilitic,  808. 
Social  aspects  of  gonorrhea,  02. 

in  women,   128. 
Social  remedies  for  gonorrhea,  08. 
Sodium  bicarbcmate,  211. 
Soluble  mercurial  injections,  764. 
Solutions,  asepsis  of,  32. 
Solvent   treatment  of  calculus.  413. 
Sonnenl>erg's  operation,  028. 
Sounding.   44. 

asepsis  of,   27. 

for   stone,   440. 

gentleness  in,  20. 
Sounds,  antisepsis  of,  30. 

Hen  i  que,   21. 

curves  of,   21,   41. 

double  tap<'r,  20. 

for   female  uretlira.    136. 

in   treatment   of   stricture,   268. 

Janet,   23. 

tunneled,   23. 

urethral,  20. 
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Spasm,  iirothral,  nu'lliorl  of  overcoming, 

43. 
Spasmodic  stricture,  245. 
Spermatic  colic,  659. 
Spermatic  cord,   G50. 

hematocele  of,   644. 

hydrocele  of,  643. 

injury  to,  628. 

lymphadenoma  of,  601. 

torsion   of,   627. 
Spermatic  fistula,   659. 
Spermatocele,  645. 

operation  for,  938. 
Spermatorrhea,   180. 

treatment  of,  242. 
Sphincter,   urethral,   38. 
Spirocheta  pallida,  731. 

distribution  of,  733. 

fate  of,   734. 

method  of  staining,  732. 
Spleen,  hei-editary   syphilis   of,   813. 
Spleen    and    kidney,    differential    diagno- 
sis of,   5. 
Spongeitis,  gonorrheal,   165. 

treatment  of,   229. 
Spontaneous  fracture  of  calculus,  437. 
Squamous  syphilid,  784. 

differentiation  of,  fi'om  psoriasis,  784. 

of  palms  and  soles,  784. 
Stains  for  Spirocheta  pallida,  732. 
Staphylococci,  pyogenic,   330. 
Sterility,  667. 

operation  for,  939. 
Sterilization.     See  Antisepsis. 

of  cystoscope,   51. 
Stigmata   of    hereditary   syphilis,   816. 
Stomatitis,  mercurial,  759. 

differentiated  from   syphilitic,   787. 
Stone.     See  Calculus. 
Stone  searcher,  440. 

introduction  of,  48. 
Strapping  the  testicle,  621. 
Streptobacillus  of  Ducrey,  703. 
Streptococci,  pyogenic,  330. 
Stricture,  congenital,   247. 

of  meatus,  248. 

of  neck  of  bladder,  325. 

differentiated   from   prostatic   liyper- 
trophy,   305. 
from   prostatitis,  326. 

of  ureter,   501. 

oi)t'ration  for,  853. 

organic  urethral.     See  Urethral  Stric- 
ture. 
Struma  lipoiiintodes  aherratw  rents,  539. 
Styletted  catheter  for  radiography,  427. 
Subcapsular   nephrectomy,   850. 
Subcutaneous  gumma,  791. 
Subcutaneous  ligation  of  varicoceh;,  932. 


Sulphate  of  zinc.     See  Zinc  Sul])hate. 
SujK'rnunu'rary  kidney,  585. 
Supeinumerary  testicle,  608. 
Suppositories,   uretiiral,   207. 

for  the  female,   135. 
Suppurative  nephritis,  368. 
Suppurative  j)erinepiiritis,  401. 
Su})])urative  ])yelitis,    367. 
Suppurative  ])y<'l()nephritis.   384. 

treatment  of,   39(t. 
Su])iapul)ic  aspiration,   868. 
Supraj)ubic  cystostomy,  876. 
Suprapubic  cystotomy,   868. 

for   stone,   872. 

for  tumor.  873. 

intraperitoneal,  873. 

transverse,  871. 

with   symphyseotomy,   872. 
Suprapubic  lithotomy,  872. 
Suprapubic  prostatectomy,  877. 

mortality  of,  321. 
Suprapubic  puncture,  867. 
Surgical  kidney,  384. 
Sweet  spirits  of  niter,  211. 
Swinburne's  urethroscope,   191. 
Symphyseotomy     in     suprapubic     cystot- 
omy, 872. 
Symptomatic  hydrocele,  637. 
Symptomatic  impotence,  663. 
Symptomatic  varicocele,   652. 
Synorchism,  608. 
Syphilid,  crusted,   783. 

erosive,  of  nuicous  membrane,  786. 

hereditary,  809. 

nuicular,  781. 
early,  781. 
late,   782. 

jjapular.  782. 

of  mucous  membrane,   786. 

pliagedenic,   790. 

pigmentary,   785. 

pustular,    783. 

serpiginous,   789. 

S(|uamous,   784. 

tiil)ercular,    788. 
ulcerated,  789. 

ulcei-ative.   of   muc-ous   membrane,   78(i. 
Syphilids,    color   of,    779. 

form  of,   779. 

g(!neral  characteristics  of,  78,  778. 
Sy])iiilis,  ac(|uiied,  723. 

alcohol   in,   746. 

capillary   lesions  of,  737. 

course  of,   740. 

diagnosis   of,   748. 

experimental,   735. 

extragenital   infection  with,  726. 

fetal,  806. 

general   cliaracteristics  of,  723. 
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Sypliilis.  liereditary,  72!),  805.     See  also 
Ilereditai y  Syphilis. 
Iiy<j;iene  of,  752. 
immunity  from,  73G. 
in  alcoholics,  746. 
in  marriage,  727. 
in  monkeys.  735. 
infantile.   807. 
initial   lesion  of,   713. 
insontium,  72G. 
iodids   in,   753. 
mercury  in,   754. 
mortality   from,   747. 
of  aponeuroses,  802. 
of  articulations,  801. 
of  bones,  799. 
of  bronchi,   802. 
of  bursse,  802. 
of  ear,   794. 
of  epididymis,  631. 
of  eye,   798. 
of  joints,   801. 
of  larynx,  795. 
of  liver,  803. 
of  lung,  802. 

of  mucous  membrane,  785. 
of  muscles,  801. 
of  nasal  septum,  794. 
of  placenta,  806. 
of  skin,  778. 
of  tendons,   802. 
of  testicle,  630. 

differentiated  from  neoplasm,  tuber- 
culosis, and  epididymitis,  635. 
of  third  generation,   730. 
of  trachea,  802. 
of  tunica  vaginalis,  631. 
onset  of,  740. 
pathology  of,  736. 
periods  of,  724. 
prevention  of,  735. 
prognosis  of,  744. 
second  attack  of,  730. 
serum  diagnosis  of,  736. 
serum  treatment  of,   736. 
tobacco  in,  746. 
tonics  for,  752. 
toxemia  of,  742. 
transmission  of,  724. 
treatment  of,   751. 

by  injections,   756. 

by  internal  medication,  755. 

by  inunction,  757. 

local,  758. 

mixed,  777. 

symptomatic,  757. 

tonic,  755. 
Vincent's  angina  and,  787. 
Syphilitic  alopecia,  783. 


Syjdiilitic  arthralgia,   801. 

Syphilitic   arthritis,   801. 

Syi>hilitic  chorio-retinitis,  798. 

Syphilitic  condyloma,  786. 

Syphilitic  dactylitis,  813. 

Syphilitic  deafness,   794. 

Syphilitic  dystrophies,  743. 

Syphilitic  ecthyma,  791. 

Syphilitic  glossitis,  793. 

Syphilitic  gumma.  791. 

Syphilitic  hydrocele,   631. 

Syphilitic  iritis,  798. 

Syphilitic  leg   ulcer   differentiated    from 

varicose,   792. 
Syphilitic  leukoplakia,  786. 
Syphilitic  myositis,  801. 
Syphilitic  onychia,  811. 
Syphilitic  optic   neuritis,   799. 
Syphilitic  osteojjeriostitis,  801. 
Syphilitic  papule,   782. 
Syphilitic  paronychia,  811. 
Syphilitic  pemphigus,  810. 
Syphilitic  periostitis,  801. 
Syphilitic  phagedena  of   palate,   793. 

Tanks,   antisepsis  of,  32. 
Tannate  of   mercury,  762. 
Tapping  hydrocele,  935. 
Technic  of  catheterism,  43. 

of  cystoscopy,  50. 

of  passage    of    metal    urethral    instru- 
ments, 44. 
Teeth,   syphilitic,   817. 
Tenderness,  costo-vertebral,  3. 
Tendons,  syphilis   of,   802. 
Tenosynovitis,   gonorrheal,    115. 
Tertiary  lesions  of  syphilis,  724,  743. 

spirocheta   in,   734. 
Tertiary    sypliilids,    general    characteris- 
tics of,  780. 

of  skin,   788. 
Tests  for  albuminuria,   11. 

for   urinary   phosphates,    14. 

five-glass,  17. 

of  reiurl  function,  75. 

])hloridzin,   80. 

three-glass,    l(i. 

two-glass,   13,   15. 
Testicle,   abnormalities  of,  608. 

absence  of,  608. 

anatomy   of,   604. 

atrophy  of,   626. 

contusion  of,  627. 

cystic  disease  of,  633. 

cysts  of,  633. 

descent  of,  (i07. 

differential    diagnosis   of   chronic   dis- 
eases of,  635. 

dislocation  of,  626. 
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Testicle,  ectopic,  608. 

emltryology  of,  t)07. 

<ranj,'renp  of,  ()'27. 

lificfiitary  syphilis  of,  813. 

hypertrophy  of,  626. 

inversion  of,  609. 

irritai)le,   629. 

lynipliatics  of,   606. 

neoplasms  of,  632. 

neuraljiia  of,  629. 

palpation  of,  9. 

pliysiolojiy  of,  606. 

retained,  dejieneration  of,  609. 
hernia    eomplicatiTi<r,    610. 
inflammation  of,  610. 
nialijjjnant  neoplasms  of,  610. 
neuralgia  of,  610. 

retention  of,  608. 

supernumerary,  608. 

syphilis  of,   630. 

teratoma    of,    633. 

tuherculosis  of,  478. 

wounds  of,  627. 
Thompson's  stone  searcher,  440. 
Three-glass  test,   16. 
Thrombophlehitis,  gonorrheal,   165. 
Tobacco  and  syphilis,   746. 
Tongue,  gumma  of,  793. 

differentiated  from  epithelioma,  793. 

of  urinary   sejjticemia,   373. 

syphilitic,    leukoplakia   of,   786. 
Tonic  treatnu'ut  of  syphilis,  755. 
Tonics  in  syphilis,  753. 
Torsion  of  penis,  679. 

of  spermatic  cord,  627. 
Total  cystectomy,  875. 
Tour  de   maUre,  47. 
Toxemia,  iodic,  773. 

syphilitic.   742. 

urinary,  372. 
Toxic   inhibition  of  kidney  action,   70. 
Toxicrdogy  of  mercury,  759. 
Toxins  of  gonococcus,   103. 
Trabeculated  bladder,  354. 

of  female,  527. 
Trachea,   .syphilis  of,   802. 
Transmissi<m  of  gonorrhea,  92. 

of  syphilis,   724. 
Transperitoneal  nephrectomy,  838,  851. 
Transverse  lundjar  incision,  837. 
Transverse  perineal  section,   898. 
Transverse  suprapubic  cj'stotomy,  871. 
Traumatic  cystitis,  351. 
Traumatic  hydronephrosis,   399. 
Traumatic  orchitis,  622. 
Traumatic  urethral  stricture.     See  Ure- 
thral  Stricture,  Organic. 
Traumatic  urethritis,    175. 
Treponema   pallidum,  731. 
63 


Triangular   ligament,  34. 

Trigone,   vesical,'  39. 

Trigonitis,    161. 

Tri|)perfae(k'n,    190. 

True    iin]>()tence,   662. 

Tui)ercle    liacilli,   459. 

Tubercular   liydrocele,  treatment  of,  485. 

Tubercular   nephritis,  456. 

Tubercular  sypliilids,   788. 

Tuberculin    tests    of    renal    tuberculosis, 

461. 
Tuberculosis,  genito-urinary,   449. 
eti(dogy   of,   451. 
mixed   infection    in,   451. 
hereditary   syidiilis   and,   814. 
of  bladder.    4(i6. 

diagnosis  f)f,  470. 
of  epididymis,   478. 
of  kidney.     See   Renal   Tuberculosis, 
of  lungs,    com])licating    genital    tuber- 
culosis, 482. 
of  penis,  689. 
of  prostate,  474. 
of  testicle,  478. 

differentiated     from     syphilis,     neo- 
plasm, and  epididymitis,  635. 
operation  for,  940. 
of  vesicle,  475. 
Tumors,  external  to  bladder,  cystoscopic 

aitpearance  of,  66. 
Tvmica  albuginea,  605. 
Tunica  vaginalis,  604. 
fibrous  bodies  in,  640. 
inflammation     of,     with     epididymitis, 

614. 
sy]>hilis  of,  (>31. 
tulx'rculf)sis  of,  482. 
Tunneled  catheter,  26. 
Tunneled  sounds,  23. 
Two-glass  test,   13. 
Types  of  chancre,   715. 
Tj'son's  glands,  677. 

Ulcer,  of  bladder,  nontid)ercular,  473. 

sypiiilitic,  780. 

ditferentiakHl  from   varicose,   792. 
Ulcerated  chancre,  715. 
Ulcerated  tubercular  syphilids,  789. 
Ulcerative  syphilid  of  mucous  membrane, 

786. 
Unsymmetrical  kiilney,  584. 
Urachus  cyst,   58i». 
Urachus  fistula,  589. 
Urea  test  of  renal  function,  82. 
Ureter,   abnormalities  of,   585. 

anatomy  of,  499. 

angulation  of.  586. 

cystoscoiiic  ajjpearance  of,  58,  60,  66, 
379,  462. 
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l'ii>tor,  cysts  of,  502. 

listula  of,  502. 

opoiatioiis  upon,  852. 

])alpati<)n  of,  5. 

])liysiolofiy  of,  500. 

rolations  of,  500. 

rupture  of,   571. 

stricture  of,   501. 

wounds  of,  571. 
Ureter  catheter,  painted,   427. 

styletted,  427. 

wax-tipped,  428. 
Ureter  catheterism,   57. 

a  cause  of  polyuria,  74. 
of  reflex  anuria,   74-7(5. 

dangers  of.  (52. 

difficulties  of,  (52. 

for  hydronephrosis,   511. 

for  renal  calcnkis,  429. 

for  renal  tuberculosis,  462. 

indications   for,   62. 

of  one  or  both  ureters,  61. 

w4th  direct  cystoscope,  60. 

with  prismatic  cystoscope,  58. 
Ureteral  anastomosis,   856. 
Ureteral  calculus,  415.      See   also   Renal 

Calculus. 
Ureteral  neoplasms,  502. 
Ureteral       obstruction,       hydronephrosis 

from,  506. 
Uretei'ectomy,  863. 
Ureteric  meatoscopy,  379. 

in  renal  tuberculosis,  462. 
Ureteritis,  501. 
Uretero-eysto-neostomy,  859. 
Ureteropyeloplasty,  854. 
Ureterostomy,  860. 
Ureterotomy,  853. 

technic  of,  886. 
Uretero-uterine  fistula,  treatment  of,  502. 
Uretero-vaginal     fistula,     treatment     of, 

502. 
Urethra,  abnormalities  of,  590. 

anatomy  of,  34. 

angioma  of,  562. 

anterior,  35. 

antisepsis  of  inflamed,  29. 
of  normal,  28. 

atresia  of,  590. 

bacteria  of,   156. 

caliber  of,  39. 

carcinoma  of,  563. 

chancre  of,  176 

congenital  stricture  of,  591. 

contusion  of,  579. 

curve  of,  40. 

cysts  of,  563. 

diameter  of,  39. 

dilation  of,  39. 


I'rcthra,  distensibility  of,  39. 

diverticula'   of,   591. 

divisions  of,  324. 

fibroma  of,  563. 

irrigation   of,    196. 

h'Ugtli   of.   .S9. 

kMigthened  and   distorted   by   prostatic 
liy])ertro])iiy,   292. 

local   treatment  of,  solutions  employed 
in,   202. 

membranous,  3(). 

mobility   of,  42. 

mucous  membrane  of,   35. 

neoplasms  of,  5()2. 

papilloma  of,   562. 

physiology  of,  42. 

posterior,   36. 

prostatic,  37. 

resection  of,  920. 

sarcoma  of,  563. 

sensibility  of,  42,  48. 

urethro.scopic  appearance  of,  193. 

urethrosco))ic   applications  to,    199. 

wounds  of,  578. 
Urethral  anestliesia,  52. 
Urethral  asepsis,  27. 
Urethral  calculus,  447. 
Urethral  caruncle,   562. 
Urethral  chill,  374. 

treatment  of,  395. 
Urethral  clip,  Chetwood's,  27. 
Urethral  false  passage,  260. 
Urethral  foreign   bodies,   445. 
Urethral  glands,  abscess  of,  164. 

treatment  of,  227. 
Urethral  instillator,  26. 
Urethral  instrumentation,  gentleness  in, 

29. 
Urethral  instruments,   19,  30. 

curves   of,   21,  41. 

lubrication  of,  30,  43. 

scales  for,  20. 
Uretiiral  invasion  in  urinary  infections, 

332. 
Urethral  irrigation,    apparatus    for    an- 
terior, 26. 
Urethral  nozzles.  26. 

Chetwood's,   27. 
Urethral    orifice    elevated    by    prostatic 

liypertrophy.  289. 
Urethral  palpation.  9. 
Urethral  pencils   for   the   female,    135. 
Uretiiral  polyp,   562. 
Urethral  roof,  tlie  surgical   wall,  40. 
Urethral  rupture,   579. 
Urethral  sclerosis,    152. 
Uretiiral  sound,   20. 

Urethral  spasm,   method   of  overcoming, 
43. 
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Urptliral  sphincter,  iiitcrnnl,  80. 

voluntary,  'M. 
I'rcllifal   stricture,  jioiiorrlu-al,  250.     See 
also     Urethral     Stricture,     Or- 
ganie. 
infiltration,   hard,   152. 

soft,   151. 
organic,  250. 
causes  of,  251. 
diagnosis  of,  2(54. 
form  of,  254. 
hydroneplirosis  from,  505. 
in   female.   I'M). 
ninnher  of,  25.3. 
Otis's  theory  of,  271. 
pathogenesis  of,  252. 
pathology  of,   152,  253. 
periurethral  ahscess  from,  2(52. 
|)('riurethritis    from,   2(12. 
})rognosis  of,  2(i(!. 
proj)hylaxis  of,   2(57. 
results  of,  25. 

retention  from,  treatment  of,  274. 
seat  of,  254. 
symptoms  of,  257. 
treatment  of,  2(56. 
by  dilator,  272. 

false  passage  complicating,  270. 
fistula  conii)lieating,  278. 
impassable,   275. 
irrital^le,  27(i. 

periurethiitis  complicating,  277. 
pjelonephritis  complicating,  27H. 
resilient,   270. 
traumatic,  270. 
urinary  infiltration  from,  20.3. 
varieties  of,  250. 
])athology   of,    152. 
traumatic,  250. 
treatment  of,  270. 
ITrethral  suppositories,   207. 

for  the  female,    135. 
Urethral  syringes,  20. 
Urethral  wart,  502. 
Urethrismus,  240. 
I'rethritis  ab   ingestis,    17S. 
acute,   in  women,    133. 
chronic,    in   women,    134. 
dry,   151. 
glandular,    lol. 

gonf)rrhea].    See  (Gonorrheal  Urethritis, 
herpetic,   177. 

in   the   female,   nongonorriieal,    134. 
nonspecific,    177. 
papillomatous,   17t). 
syphilitic,   17(5. 
trau?natic,  175. 
L  rethro-perineal    fistula,   o])erations    for, 
911). 


Urethro-rectal   fistula,  5S2. 

operations  for,  018. 
Urethroscope,  C'hetwood's,    101. 

(Joldschmidt's,    191. 

Swinburne's,   191. 
Urethroscopic  ap])earance  of  normal  ure- 
thra.   103. 

of   inllamed   urethra,    103. 
Urethrosco])ic     diagnosis     of     gonorrheal 

uretliritis  in  male,   101. 

Urethrosco])ic   treatment,   for  goiionlieal 

urethritis  in  male,  210. 

of  urethra,   100. 
Urethrotomy  for  uretliral   rupture,   indi- 
cations for,  581. 

for   urethral   stricture,   272,   273,   275, 
276,  277. 
Uric  acid  calculus,  408. 
Urinalysis,    10. 

clinical,    13. 
Urinary    antisepsis    for    gonorrheal    ure- 
thritis  in  male,   210. 
Urinary  antiseptics,  general,  342. 

local",  341. 
Urinary  calculus,  406. 

etiology  of,  409. 

treatment  of,  preventive,  410. 
I'rinary  dyspepsia,  375. 
Urinary  e])ithelia,   diagnosis  of,    12. 
I'rinary  fistula,  of  urethra,  2(53. 

operations   for,   010. 
t'rinary     function.       See     Renal     Func- 
tion. 
[Trinary  infection,    acc(>ssory    causes    of, 
334. 

ascending   invasion   in.  .332. 

catheteral,  ])revention  of,  339. 

descending   invasion   in,   333. 

diluents  for,  348. 

from  circulation,  333. 

from  neighboring  abscess,  333. 

routes  of  invasion  of,  331. 

l)roi)hyla.\is  of,  3.38. 

sj)ontaneous,  prevention  (jf,  338. 

treatment  of,  .338. 
palliative,  330. 
radical,   350. 
vaccine,   350. 
I'rinaiy   infiltration,   263. 

perineal    section    for,   885. 

treatment  of,   277. 
Urinary  output,   normal.   00. 
Urinary  phosphates,  test  for,   14. 
Urinary  separation,   02. 

contraindication   to,  04. 

indications    for,    04. 
Urinary  se])ticeinia,  372. 

treatment  of,   395. 
Urinarv   shreds,    100. 
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Urinary  sitrns  of  bacteriuria,  383. 

of  hladdcM-  tulnMculosis,  469. 

of  bladder  tumor,  553. 

of  c'liroiiic  acid  cy.stitis,  356. 

of  chronic  alkaline  cystitis,  357. 

of  neoplasm  of  the  kidney,  542. 

of  renal  infection,  377. 

of  renal  tuberculosis,  459. 
Urinary  toxemia,  372. 
Urinary  tract,  internal  and  external,  36. 
Urination,  physiology  of,   514. 
Urine,  cryoscopy  of,  78. 

normal,'  69,   90. 

quantity  of  a  test  of  renal   function, 
76,  77. 
Uro-bacillu.i,    liquefaciens,   sepficus,   330. 
Vro-bacillus,  nonliquefaciens,  329. 
Urology,  phloridzin  in,  81. 
Urotropin,  343. 
Urticaria,  gonorrheal,  110. 
Uterine  tumors,  effect  of,  upon  bladder, 

522. 
Uterus,  effect  on  bladder  of  position  of, 
522. 

Vaccine  treatment  of  gonorrhea,   105. 
Vaccines,  for  urinary  infections,  350. 

gonorrheal,   104. 

for  epididymitis,  619. 
Vaginal  palpation  of  ureters,  6. 
Vaginitis,  gonorrheal,  139. 
acute,   139. 
chronic,    140. 
Valves  of  ureter,  operations  for,  853. 
Van  Buren  curve,  41. 
Van  Hook's  operation,  857. 
Varicocele,  652. 

operations  for,  932. 

symptomatic,  of  renal  tumor,  542. 
Varicose    leg    ulcer    differentiated    from 

syphilitic,  792. 
Varicose  veins  of  bladder,  532. 
Vas  aberrans,  606. 
Vas  deferens,  650. 

abnormalities  of,   651. 

fibroma  of,  655. 

gumma  of,  655. 

lipoma  of,  655. 

myxofibroma  of,  655. 

palpation  of,  9. 

rupture  of,   651. 

sarcoma  of,  655. 

tuberculosis  of,  480. 

wounds  of,  651. 
Vasotomy,  931. 

for  prostatic  liypertrophy,  321. 

for  prostatitis  and  vesiculitis,  240. 

indicated     in    relapsing    epididymitis, 
621. 


Vegetable  astringent  injections,  216. 

Veins  of  kidney,  829. 

Vena  cava,  injuries  to,  849. 

Venereal  warts,  695. 

Vertical  lumbar   incision,  837. 

Verumontanum,  37. 

Vesical   calculus,   436. 

cystotomy  for,  872. 

diagnosis   of,   440. 

differentiated  from  tuberculosis,  tu- 
mor, and  renal  hemorrhage, 
554. 

prognosis  of,  442. 

symptoms  of,  437. 

treatment   of,  442. 
Vesical  foreign   bodies,   443. 
Vesical  hematuria,   treatment  of,  556. 
Vesical  leukoplakia,  353. 
Vesical  sphincter,  39. 
Vesical  trigone,  39. 

Vesical   tuberculosis   differentiated   from 
stone,  tumor,  and  renal  hemor- 
rhage, 554. 
Vesico-intestinal  fistula,  519. 

operation  for,  918. 
Vesico-uterine  fistula,  518. 

operations  for,  918. 
Vesico-vaginal  fistula,  operation  for,  918. 
Vesicular  tuberculosis,  475. 
Vesiculectomy,  904. 
Vesiculitis      complicating      epididymitis, 

14. 
Vesiculotomy,   8,   904. 
Vincent's     angina     differentiated      from 

syphilis,   787. 
Volkmann's  operation,  937. 
Volumetric  test  of  renal  function,  82. 
Voluntary  urethral  sphincter,  38. 
Vox  rauca   syphilitica,  795. 
Vulvitis,  diabetic,   141. 

gonorrheal,  acute,  141. 
chronic,    142. 

nongonorrheal.    141. 
Vulvovaginitis,  g(morrheal,  122. 

Washing  tube  for  litholapaxy,  909. 
Wassermann  test.  736. 
Waters,  diluent,  349. 
Wax-tipped  catheter,  428. 
Whalebone  boiigies,  22. 
Willj'  Meyer  cystoscope,  50. 
Wilms  tiunor  of  kidney,  540. 
Winckelman's  operation,  937,  938. 
Wintergreen  oil,   215. 
Women.      See   also    Female. 

enuresis   in,  516. 

gonorrhea  in,   128. 
curability   of,    145. 
latent,   130. 
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Women,  gonorrhea  in,  onset  of,  741. 
propliylaxis   of,    14G. 

stricture  of  urethra   in,   13G. 
Wounds  of   hladder,   573. 

of  kidney,  569. 

of  penis,  681. 

of  scrotum,   598. 

of  seminal  vesicle,  658. 

of  spermatic   cord,   628. 

of  testicle,  (i27. 

of  ureter,  571. 

of  urethra,  578. 

of  vas  deferens,  651. 
Woven  bougies,  23. 
W Oven  catheters,  25. 


Woven  instruments,  antisepsis  of,  31. 
Woven  urethral  instruments,  22. 

Xanthin,  407. 

X-ray.     See  Radiography. 

Young's  prostatectomy,  898. 

Zinc  acetate,  205. 
Zinc  permanganate,  205. 
Zinc  salts,  205. 

Zinc  sulphate   for   gonorrheal   urethritis 
in  male,  205. 

for  vulvitis,    143. 

for  vulvo- vaginitis,  126. 
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